













STATIC STABILITY AND CONTROL CHARACTERISTICS OF A 
TRIANGULAR WING AND CANARD CONFIGURATION 
AT MACH NUMBERS FROM 2.58 TO 3.53 
By C. Ernest Hedstrom, James R. Blackaby, 
and Victor L. Peterson 
Ames Aeronautical Laboratory 
Moffett Field, Calif. 
Declassified March 15, 1962 
NATIONAL ADVISORY COMMITTEE 
FOR AERONAUTICS 
WASHINGTON 
May 13, 1958 
https://ntrs.nasa.gov/search.jsp?R=19930090034 2020-06-17T06:42:39+00:00Z
NACA RM A58C05 
NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
RESEARCH MEMORANDUM 
STATIC STABILITY AND CONTROL CHARACTERISTICS OF A 
TRIANGULAR WING AND CANARD CONFIGURATION 
AT MACH NUMBERS FROM 2 . 58 TO 3.53 
By C. Ernest Hedstrom, James R. Blackaby, 
and Victor L. Peterson 
SUMMARY 
Results of an investigation of the static l ongitudinal stability 
and cont r ol characteristics of a canard airplane conf iguration are pre-
sented without analysis f or the Mach number range of 2 . 58 t o 3. 53 . The 
conf iguration consisted of a triangular wing and a triangular canard , 
both of aspect ratio 2 . 0 , a l ow- aspect- ratio vertical tail, and a fine -
ness ratio 12 . 5 Sears- Haack body . The hinge line of the canard was in 
the extended wing chord plane , 1 . 21 wing mean aer odynamic chords ahead 
of the reference center of moments . The ratio of the area of the exposed 
canard panels to the total area of the wing was 6.9 percent. Data are 
present ed for various combinations of the body, canard , wing, and verti-
cal tail at 00 and 50 sideslip f or an angle- of - at tack range of _100 
t o +150 . The canard deflection angles ranged from 00 t o +200 . 
INTRODUCTION 
The possible gains to be realized at supersonic speeds in the form 
of reduced trim drag and i ncreased maneuverability by t he use of canards 
rather than conventional tail- aft controls have re sulted in increased 
interest in these arrangements . Therefore, an extensive research program 
aimed at determining the static l ongitudinal and directional character-
i stics of a number of canard configurations has been undertaken by the 
NACA. 
As a part of the program, test s were conducted on a canard configura-
tion t o determine its static stability and control characteristics in the 
Mach number range of 2 . 58 t o 3 . 53 . The conf iguration consisted of a t ri -
angular wing and triangular canard , both of a spect ratio 2. 0 , a Sears-
Haack body of fineness ratio 12 . 5 , and a l ow-aspect - ratio vertical tail . 
- ------
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This report presents without analysis the aerodynamic characteristics of 
the complete configuration and its component parts. The static stability 
and control characteristics of this and similar configurations in the Mach 
number range of 0.70 to 2.22 are given in references 1, 2, 3, and 4. 
l 
NOTATION 







wing span, ft 
mean aerodynamic chord of wing, ft 
mean aerodynamic chord of canard, ft 
canard root chord, ft 
d ff o 0 t drag rag coe lclen,----
ClS 
drag coefficient at zero lift 
lift coefficient, lift 
ClS 
lift-curve slope taken through zero angle of attack, per deg 
rolling-moment coefficient, rolling moment 
ClSb 
rolling-moment coefficient about stability axis, Cz cos ex, + en sin ex, 
pitching-moment coefficient, Pitching.moment, referred to the 
ClSC 
projection of the 0.21 c point on the fuselage reference ].ine 
yawing moment f d t yawing-moment coefficient, , re erre 0 the !>rojection 
ClSb 
of the 0.21 c point on the fuselage reference line 
yawing-moment coefficient about stability axis, en cos ex, - Cz sin ex, 
side- force coefficient, side force 
qS 
difference between rolling-moment coefficients about stability axis 
at 50 and 00 sideslip divided by 50, per deg 






difference between yawing-moment coefficients about stability 
axis at 50 and 00 sideslip divided by 50, per deg 
difference between side-force coefficients at 50 and 00 side-
slip divided by 50, per deg 
d h · t ffi· t canard hinge moment d canar lnge-momen cae clen, , referre 
qSc(cc/2) 
to the projection of the 0.35 Cc point on the fuselage 
reference line 
d canard normal force force coefficient normal to the canar 
, qS 
maximum lift-drag ratio 
free-stream Mach number 
free-stream dynamic pressure, lb/sq ft 
wing area, formed by extending the leading and trailing edges 
to the plane of symmetry, sq ft 
exposed canard area, sq ft 
angle of attack of wing root chord, deg 
sideslip angle measured between the relative wind and vertical 
plane of symmetry, deg 
angle of deflection of the canard with respect to the extended 
wing chord plane, positive when trailing edge is down, deg 
Configurations are denoted by the following letters used in combination: 
B body 
c canaro 
v vertical tail 
w wing 
l __ _ 
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APPARATUS AND MODEL 
Test Facility 
The experimental data were obtained in the 8- by 7-foot supersonic 
test section of the Ames Unitary Plan Wind Tunnel. This wind tunnel is 
capable of continuous variation of nominal Mach number from 2 .5 to 3.5 
and of stagnation pressure from 2 to 28 pounds per s~uare inch absolute. 
A more detailed description of the wind tunnel may be f ound in refer-
ence 5. 
Description of Model and Balances 
The sting-mounted model (figs. l(a) and (b)) consisted of an aspect 
ratio 2 . 0 triangular wing, an aspect ratio 2. 0 all-movable triangular 
canard, and a low-aspect-ratio vertical tail all mounted on a fineness 
ratio 12.5 Sears-Haack body. A dimens i onal sketch of the configuration 
i s shown in figure l(c). The wing and vertical tail had NACA 0003- 63 
sections streamwise and the constant t hicknes s canard, detailed in f ig-
ure l(d), had beveled leading and trailing edges . The canard, which was 
pivoted about the 0 . 35 canard mean aerodynamic chord, was mounted in the 
extended wing chord plane 1.21 wing mean aerodynamic chords ahead of 
t he reference center of moment s (0 .21 c). The exposed area of the canard 
panels was 6 .9 percent of the t otal area of the wing, while the t otal 
area was 12. 9 percent of the t otal area of the wing. The Wing, canard, 
and vertical tail were of solid steel construction t o minimize aeroelastic 
effects . The surfaces were polished t o gi ve a smooth surf ace and were 
f urther treated to prevent corrosion. 
The fuselage was cut off as shown in figure l(c) t o accommodate the 
sting and t he six-component strain-gage balance which measured f or ces 
and moments on the entire configuration. Canard normal forces and hinge 
moment s were obtained from a two-component strain-gage balance mounted 
in the nose of the fuselage. The canard, wing, and vertical tail ·were 
removable, enabling data to be taken which would permit an evaluati.on of 
the ef fect of each of these components on the stability of the model. 
TEST AND PROCEDURES 
Range of Test Variables 
The tests were conducted at Mach numbers of 2. 58 , 3. 06 , and 3 .53 
with a constant Reynolds number of 2. 5 million per foot. Data were 
obtained for the body alone and for various combinations of the body and 
--------- ._-_ ... - -- - -
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the wing , canard , and vertical tail . The majority of the tests were 
made with the model at a constant angle of sideslip of 00 or 50 and with 
canard deflections from 00 to 200 while angle of attack was varied 
from _100 to +150 • In addition , tests of the complete model with a 
canard deflection of 00 were made at each of the test Mach numbers with 
angle of attack constant at approximately 00 and 100 while sideslip 
angle was varied from _20 to +100 . Table I is a summary of the configura-
tions investigated . 
Reduction of Data 
The data presented herein have been reduced to standard NACA coeffi-
cient form . The pitching- moment coefficients were referred to the 
0.21 point of the wing mean aerodynamic chord . This location was the 
same as that chosen in reference 1 . The canard hinge moments were com-
puted about a hinge line located at the 0 . 35 point of the canard mean 
aerodynamic chord. Transition was not fixed in the present tests because 
the large wire size required at the highest Mach number would have had 
excessive drag . Factors which affect the accuracy of the results are 
discussed in the following paragraphs. 
stream angle variations. - Surveys of the stream characteristics for 
the 8- by 7- foot supersonic test section of the Ames Unitary Plan Wind 
Tunnel showed that some stream curvature existed in both the pitch and 
sideslip planes . For the pitch plane a stream angle, which was less 
than 0.210 throughout the Mach number range, was found to exist in the 
vicinity of the model . In the sideslip plane the stream angle was less 
than O . O~ . The data presented herein have been corrected for these 
stream angles . 
Buoyancy corrections .- The static-pressure variations in the test 
section of the wind tunnel were also determined during the stream survey . 
The longitudinal- buoyancy corrections to the drag of this model due to 
the static- pressure variations have been included in all the drag data 
pr esented . For the complete model , these corrections amounted to less 
than 1.3 percent of the total drag . 
Support interference .- The effects of model support interference on 
the aerodynamic characteristics were considered to consist primarily of 
a change in the pressure at the base of the model . However, the drag 
data presented herein contain no base drag component since the base 
pressure was measured and the drag was adjusted to correspond to a base 
pressure equal to the free - stream static pressure . 
I 
" 
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RESULTS 
The results are presented in this report without analysis in orlier 
to expedite publication. Table I , which includes model configurations 
and test variables, serves as an index to tables II through VI in which 
all of the experiIn.ental data are tabulated. Selected portions of the 
data are presented in figures 2 through 7. 
Figure 2 shows the lift, drag, and pitching-moment characteristics 
with the canard on and deflected, and with the canard off, for the three 
test Mach numbers. Variation of canard normal-force and hinge-moment 
coefficients as a function of angle of attack at constant canard deflec-
tion angles are presented in figure 3. Summarized in figure 4 are the 
maximum lift-drag ratios, lift-curve slopes, minimum drag coefficients, 
and aerodynamic centers as a function of Mach number with the canard at 
zero deflection and with the canard off. In figure 4 the curves sholNn 
in the Mach number range of 0 .70 through 2.22 were obtained from 
reference 1. 
Figure 5 shows the effect of configuration changes on the lateral 
and directional characteristics (rolling-moment , side-force, and yaw:lng-
moment coefficients ) as a function of angle of attack at constant sid_e -
slip angles. The effects of canard deflection on the lateral and 
directional characteristics are presented in figure 6 as a function of 
angle of attack at constant angles of sideslip. Summarized in figure 7 
are 6.C2s/~ ' 6.Cy/~ , and 6Cns /~ as functions of Mach number at constant 
angles of attack of 00 and -10o with the canard on at zero deflection and 
with the canard off. 
Ames Aeronautical Laboratory 
National Advisory Committee f or Aeronautics 
Moffett Field, Calif., Mar . 5, 1958 
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TABLE I . - CONFIGURATIONS INVESTIGATED AND INDEX TO TABULATED DATA 
Configuration 0, f3, Tabulated data, deg deg table no. 
BVWe 0 o and 5 II(a), III( a) 
Bwe 2.6 0 II(b) 
Bvwe 4.6 0 II( c) 
BVWe 10.0 o and 5 II(d) , III(b) 
Bvwe 19.4 o and 5 II( e), III( c) 
Bvwe 0 variable rv( a), rv(b) 
BVW 0 o and 5 II(f), III(d) 
Bwe 0 o and 5 II(g)~ III(e) 
BWe 10.0 5 III(f 
Bwe 19·9 0 III(g) 
BW 0 o and 5 II(h) , III(h) 
Bve 0 o and 5 V(a), VI(a) 
Bve 2·5 0 V(b) 
Bve 4.8 0 V(c~ 
BVe 10.2 o and 5 V( d , VI(b) 
BVe 20.0 o and 5 V(e), VI(c) 
BV 0 o and 5 V(f), VI(d) 
BC 0 o and 5 V(g), VI( e) 
BC 10.0 o and 5 V(h), VI( f) 
BC 20.0 o and 5 V(i), VI(g) 
B 0 0 v( j) 
M 































TABLE II . - AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ = 0° 
(a) BVWC , 5 = 0° 
C ls 
0 0 .0 
- .29 7 .0 f) 7 4 .0344 - 4.4 0 - .0 0 2 .0 no 1 .00 n 1 -.02 35 
00 .0 - .1 R 8 .0333 .02"1 3 - 5 ~ 3 -.002 .0 no 1 .0000 - .01 48 
00.0 - .13 2 .0222 .017 ? - 5.93 - .r 0 2 .0 () 0 1 - .0 0 () 1 - .01 0 1 
00.0 - .075 .0150 .01. 0 5 - 4.97 - .00 G .0 () 0 1 - .0 0 0 1 - .00 54 
00 .0 - .01 7 .0119 .0029 - 1.4 0 -.001 .0002 - .0 0 0 2 - .00 0 7 
00.0 .040 .0125 - .0 0 4 9 3.2 1 - .001 .0002 -.00 0 3 .0038 
00.0 .0 q 8 .017 3 - .0 11 7 5.70 - .001 .0002 - .0 0 0 3 .0088 
00 .0 .21 4 .0394 - .0 2 4 0 5.4 3 -.002 .0002 -.00 0 2 .0183 
00.0 .324 .0 7 76 - .0350 4 .18 -.003 .0002 -.00 0 3 .0269 
00.0 .39 5 .11 1 8 - .0 4 15 3 .5 4 -.003 .0002 - .00 0 1 .0323 
00.0 - .258 .0609 .0249 - 4.23 - .0 0 3 .0000 .000 5 - .02 0 6 
00.0 - .16 2 .0306 .0 1 70 - 5 .30 - .0 0 2 .0000 .0002 - .0 1 31 
00.0 - .11 4 .02 1 0 .0124 - 5.4 4 -.0 0 2 .0000 .0002 - .00 89 
00 .0 - .06 4 .0 1 45 .0077 -4.42 - .00 3 .0000 .0001 - .0048 
00 .0 - .014 .0 11 7 .002 3 - 1.19 - .002 .0000 .0000 - .00 0 7 
00 .0 .034 .0 1 21 - .0 029 2 .82 -.002 .0001 .0000 .0035 
00.0 .08 3 .0164 - .0077 5.06 -.0 01 .0001 - .0 0 0 1 .0080 
00 .0 .18 2 .0355 -.0 1 66 5.14 - .0 0 2 .0001 - .0 0 01 .0 1 63 
0 0 .0 .28 1 .0688 -.0250 4.08 - .0 0 3 .0000 - .0 0 0 1 .0236 
00.0 .345 .09 9 4 - .0298 3.4 7 - .0 0 3 .0000 - .0 0 0 2 .0286 
0 0.0 -.22 3 .0566 .0175 - 3.94 -.00 1 .0000 .0002 - .01 86 
00.0 - .13 9 .0298 .0118 - 4.68 - .001 .0000 .0001 - .011 5 
00.0 - .096 .0211 .0086 - 4.52 -.001 .0001 .0001 - .0080 
00.0 - .052 .0156 .0055 - 3.35 - .001 .0001 .0000 - .0043 
00.0 - .010 .0131 .0019 - 0.77 - .001 .0001 .0000 -.0006 
00 .0 .032 .0135 - .0020 2.4 0 -.001 .0001 .0000 .0032 
00.0 .07 5 .0172 - .0 0 53 4.38 .000 .0001 - .00 0 1 .0070 
00.0 .16 2 .0336 - .0 11 4 4 .82 -.0 0 1 .0001 .0000 .0145 
00.0 .25 1 .0637 - .0175 3.95 -.001 .0001 - .0 0 0 1 .0216 
0 0.0 .31 1 .09 1. 6 - .0 2 1 3 3 .4 0 - .0 0 1 .0001 - .0 0 0 1 .0257 
Chc 





-.01 5 R 
- .035 0 
- .0707 
-.10 3 6 
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2 .5 8 
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3 .5 3 
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TABLE II. - AERODYNAMJr. r.HA"R Ar!'FPoRISTICS OF WING-ON CONFIGURATIONS AT f3 
(h\ BVWC. 5 = 2.6° 
0° - Continued 
CIs Chc 
- 10.7 00 .0 - .2 8 9 .0656 .0411 - 4.4 1 - .001 .0002 - .0 0 0 1 -.0189 .0 745 
6.6 00.0 - .18 0 .0321 .03 0 4 - 5 .60 .000 .0001 - .0 0 0 2 -.01 0 0 .039 3 
4.6 00 .0 - .12 3 .0214 .0241 - 5.74 .000 .0002 -.00 0 3 - .0051 .0203 
2.5 00.0 - .06 6 .014 6 .0 1 7 2 . - 4 .5 2 .000 .0001 - .0 0 0 2 -.00 04 .0017 
0.5 00.0 - .010 .0123 .0096 - 0.79 .0 00 .0002 - .0 0 0 3 .00 3 9 -.01 6 5 
1.4 00.0 .047 .0132 .0024 3.59 .000 .0002 - .0 0 0 4 
3.5 00.0 .10 5 .0185 - .0 044 5.67 .0 01 .0003 - .0 0 0 5 
7.6 00.0 .221 .041 7 - .0 172 5.3 1 .000 .0002 - .0 0 0 4 
11.6 00.0 .332 .0812 -.02 87 4.09 -.001 .0003 -.00 0 4 
1 4 .4 00.0 .4 0 2 .1157 - .034 9 3 .4 8 -.0 01 .0002 -.00 0 3 
- 1 0 .7 00.0 -.248 .0591 .0312 - 4.19 -.002 .0000 .0004 -.0162 .0627 
6 .6 00 .0 - .15 3 .0296 .0234 - 5.17 -.00 1 .0000 .0001 -.0082 .0320 
4.6 00.0 - .10 5 .0206 .0190 - 5.09 - .001 .0000 .0001 - .00 41 .0 15 6 
2.5 00.0 - .05 5 .0147 .0140 - 3.74 -.002 .0000 .0000 - .000 1 .0006 
0.5 00.0 - .00 6 .0126 .0085 - 0.5 0 .000 .0000 - .0 0 0 1 .0038 -.015 2 
1.5 00.0 .04 2 .0136 .0034 3.10 .000 .0001 - .0 0 0 2 
7.6 00.0 .191 .0377 -.0106 5.07 -.001 .0 001 - .0 0 0 2 
11 .6 00.0 .28 8 .0721 -.0190 4.00 -.001 .0001 - .0 0 0 2 
14.3 00.0 .35 2 .1.029 -.0233 3.4 3 -.001 .0001 - .0 0 0 3 
- 10.7 00.0 - .21 8 .0558 .0239 - 3.91 -.0 a 1 .0000 .0001 - .0141 .0551 
6.6 00.0 - .13 5 .0294 .0181 - 4.5 8 - .001 .0 001 .0000 -.0073 .0282 
4.6 00 .0 - .090 .0208 .01 52 - 4.32 .000 .0001 - .0 0 0 2 - .00 34 .0133 
2.6 00.0 - .047 .0159 .0118 - 2.94 .000 .0 001 - .0 0 0 1 .0000 -.0009 
0.6 00.0 - .00 5 .0139 .0080 - 0.34 .000 .0001 -.00 0 2 .0037 - .0 1 5 1 
1.4 00.0 .038 .0145 .0042 2.63 .000 .0002 - .0 0 0 3 
3.4 00.0 .08 0 .0182 .0009 4.4 0 .001 .0002 - .00 0 3 
7.5 00.0 .16 8 .0358 - .0 054 4.70 .001 .0002 - .0 0 0 3 
11 .6 00.0 .25 6 .0665 - .0 11 0 3.85 .000 .0001 - .0 0 0 3 
















TABLE II. - AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ = 0° - Continuec'l 
(c) BVWC , 5 = 4.6° 
1 0, deg I f3, deg J CL I CD I Cm I LID J Cy 1 C ls I Cns I CZc I Chc 
- 10.7 00.0 - .2 8 6 .0 643 .0 466 - 4 .4 5 -.0 0 2 .0 002 .0 0 a a -.0 1 5 a .0627 
-
6.6 00.0 - .17 6 .0311 .0361 - 5.67 -.0 01 .0002 -.0 0 a 1 -.0 0 57 .0249 
-
4 .6 00.0 - .12 1 .0 2 11 .0 298 - 5 .74 -.0 0 2 .0002 -.0 0 a 1 - .0 0 1 1 .0 058 
-
2 .6 00 .0 - .0 6 4 .0150 .0223 - 4 .2 7 - .0 0 1 .000 2 -.0 0 a 2 .0 0 31 - .0 0 9 6 
-
0 .5 00.0 - .00 8 .0123 .0149 - 0.62 .0 0 0 .0 00 2 - .0 0 0 2 .00 8 a - .0 2 9 2 
1 .5 00.0 .0 5 0 .0 139 .0 072 3.59 -.0 01 .0 003 -.0 0 a 3 .0 1 3 a - .0 4 87 
3.5 00.0 .10 8 .019 3 - .0 a a 4 5.59 .0 a a .0 003 -.0 0 a 4 .0 1 7 6 - .06 5 3 
7.6 00.0 .223 .0 427 - .0 1 2 8 5.22 -.0 01 .0 003 -.0 0 a 5 .0 265 -.0 9 9 3 
11.7 00.0 .333 .0825 - .0 24 2 4 .04 -.0 0 2 .0 a a 3 - .0 0 a 4 .0 3 4 8 - .1 3 2 4 
It\A 00 .0 .40 2 .1164 - .0 3 0 7 3 .4 5 -.0 03 .0 003 - .0 00 4 .0 4 a a - .1 5 3 2 
- 10.6 00.0 - .2 44 .0 584 .03 6 5 - 4.18 -.0 02 .0 001 .0 0 a 3 -.0 1 24 .0521 
-
6.6 00.0 - .14 9 .0 3 a a .0 285 - 4.96 - .0 01 .000 1 .0 0 a 1 - .0 a 4 3 .0 19 2 
-
4 .6 00 .0 -.10 1 .0 2 11 .0240 - 4.78 - .0 01 .0 a a 1 .0 0 a 1 - .0 a 0 3 .0 0 33 
- 2.5 00.0 -.0 5 2 .0 153 .01 88 - 3.4 2 - .0 0 1 .0 a a a .0 0 a 0 .0 a 34 - .0 11 a 
-
0.5 00.0 - .00 5 .0 1 35 .0 13 6 - 0 .3 7 - .0 01 .0 001 .0 0 a 0 .0 075 - .0 2 68 
1.5 00.0 .045 .0148 .0 079 3 .08 .0 00 .0001 -.00 0 2 .011 8 -.04 3 a 
3.5 00.0 .094 .0193 .0 0 2 8 4.86 -.001 .0 a a 2 -.0 0 a 1 .0 1 59 -.0 5 7 8 
7.5 00.0 .193 .0 395 - .0 069 4.9 a .0 0 a .0 a a 1 - .0 0 a 3 .0 2 36 -.0 86 6 
11.6 00.0 .290 .0 7 3 9 -.0 14 9 3 .93 -.0 01 .0 a a 1 -.0 0 a 3 .0 314 - .11 67 
1 4.3 00.0 .35 2 .1041 - .0 191 3.38 - .0 02 .0 001 -.0 0 0 4 .0 362 - .13 6 1 
- 10.7 00.0 - .21 9 .0 549 .0288 - 4.0 0 .0 00 .00 a 0 .0 000 -.0 1 09 .0 44 3 
-
6.6 00.0 - .131 .0282 .0228 - 4.6 4 -.0 01 .0000 .0 000 -.0 0 33 .0137 
-
4.6 00.0 - .090 .0203 .0198 -4.45 -.001 .0000 .0 000 -.0 0 0 1 .0 0 19 
-
2.5 00.0 -.048 .0155 .0162 - 3.10 .000 .0 000 -.00 0 2 .0 a 36 - .0 1 3 3 
- 0.6 0 0.0 - .00 5 .0134 .01 19 - 0.35 .0 00 .0 000 -.0 0 0 2 .0 0 7 3 - .0 2 6 5 
1.4 00.0 .0 37 .0 146 .0 084 2.5 2 .000 .0 a a 2 - .0 0 0 2 .0 1 09 - .0 3 9 7 
3.4 00 .0 .0 7 9 .0 183 .0 050 4.34 .0 00 .0 a a 2 - .0 0 0 2 .0 1 45 -.0 5 29 
7.5 00 .0 .168 .0 360 - .0 021 4.68 - .0 01 .0 a a 1 - .0 0 a 2 .0 2 14 -.077 (1 
11.5 00.0 .254 .0657 - .0 077 3 .8 7 .0 0 a .0 a a 1 -.0 0 a 3 .0 288 - .1 a () a 












2 .5 8 
3 .05 
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TABLE II .- AERODYNAMIC CHARACTERI STICS OF WING- ON CONFIGURATIONS AT ~ = 0° - Cont inued 
(d) BVWC, 5 = 10 . 0° 
- 10.7 0 0 .0 - .28 0 .06 30 .06 19 - 4 .4 5 .0 0 0 .0 0 0 1 -.00 0 1 - .0 0 4 IS .02 5 4 
6.6 00.0 - .17 2 .0 3 23 .050 6 - 5.30 .0 00 .0 0 01 - .00 0 2 .00 4 2 - .0 1 0 7 
4.6 0 0 .0 - .11 5 .0 222 .0435 - 5 .1 9 .0 0 0 .0 0 01 - .0 0 0 3 .00 8 6 - .0 2 7 8 
2.5 00 .0 - .06 1 .0 1 65 .03 6 3 - 3 .6 7 .0 0 0 .0 0 01 - .00 0 3 .0 1 3 2 - .04 5 2 
0 .5 0 0.0 - .0 0 6 .0151 .02 8 0 - 0 .3 9 .0 00 .0002 - .0 0 0 3 .0 17 6 - .0 IS 2 3 
1.5 0 0 .0 .05 1 .0 1 6 8 .0 1 89 3 .0 7 .0 0 0 .0002 - .00 0 4 .02 2 1 -.0 7 q 1 
3.5 00 .0 .10 5 .0225 .0 1 0 4 4 .6 8 .0 01 .0 0 0 2 - .0 0 0 5 .02 63 - .0 9 4 9 
7 .6 0 0 .0 .2 2 3 .0 470 - .00 2 2 4 .75 .0 0 0 .000 3 - .0 0 0 5 .0 :5 4 7 -.1 290 
11.7 00.0 .333 .08 71 - .0 1 39 3.8 2 - .0 0 1 .000 1 - .0 0 0 5 .04 3 0 - .16 1 9 
1. 4.4 0 0 .0 040 0 .1 2 1 3 - .0 21 1 3 .30 -.0 0 ~ .0002 - .0 0 0 6 .0 481 - .1 8 3 0 
- 1 0 .7 0 0 .0 - .2 40 .05 66 .0506 - 4.25 -.0 01 .0 000 .000 2 - .00 2 7 .0 195 
6.6 0 0.0 - .14 5 .0 2 94 .0 41 9 - 4 .92 - .0 01 .00 00 .000 1 .0050 - .0 1 2 4 
4.5 00.0 - .0 96 .0 2 0 9 .03 7 2 - 4 .6 1 -.0 01 - .0 0 0 1 .000 1 .0 0 8 6 - .026 1 
2 .5 00.0 - .0 49 .0 16 6 .0 3 17 - 2.9 6 .0 0 0 .0 00 0 .00 00 .0125 -.04 1 1 
0 .5 00 .0 - .0 0 3 .0151 .0258 - 0 .2 0 .0 0 0 .00 0 0 - .0 0 0 1 .0 1 6 6 - .0 5 6 7 
1 .4 00 .0 .046 .0 1 66 .0 1 94 2 .75 .00 0 .0 0 01 - .0 0 0 1 .0 191 - .06 5 7 
3.5 00.0 .09 5 .0 2 1 2 .0 1 28 4.4 9 .0 0 0 .0 0 01 - .0 0 0 3 .0 2 41 -.08 4 5 
7.5 00.0 .1 9 6 .042 8 .0 0 39 4.5 7 .000 .0 0 01 - .0 0 0 3 .0320 - .11 6 3 
11.6 00.0 .29 0 .0776 - .0043 3.7 4 .00 0 .0000 - .0 0 0 4 .0396 - .1 4 7 8 
14 .4 00.0 .3 5 1 .1 0 84 - .008 1 3 .2 4 - .0 0 2 .00 0 0 - .0 0 0 3 .044 8 - .1 6 8 4 
- 10 .7 00.0 -.20 9 .05 44 .0 4 25 - 3 .84 -.0 01 .0 000 .0000 -.0 0 14 .0 1 48 
6 .6 00 .0 - .12 3 .02 9 2 .03 59 - 4.23 - .0 01 .0000 .0000 .0054 - .0 1 29 
4.6 0 0 .0 - .08 1 .0 21 6 .03 2 0 - 3 .7 3 .0 0 0 .000 0 - .0 0 0 1 .008 6 - .0 2 4 8 
2 .5 00.0 - .04 1 .01 7 6 .02 8 0 - 2.3 6 .0 00 .00 0 0 .0000 .0 12 1 - .0 3 8 1 
0 .5 00.0 .001 .0 1 62 .023 8 0.0 9 .0 0 1 .000 1 - .0 0 0 1 .0 15 2 - .0500 
1 .4 00.0 .043 .0 17 3 .0 1 9 5 2.4 9 .00 1 .0002 -.00 0 3 .0 19 2 -.06 54 
3 .4 00 .0 .08 5 .02 1 6 .0150 3 .95 .0 00 .0 0 0 1 - .0 0 0 1 .02 2 8 -.0 7 87 
7 .5 0 0 .0 .1 7 3 .0 40 0 .00 9 0 4 .3 1 .001 .000 1 - .0 0 0 2 .03 01 - .10 6 5 
11..5 o 0.0 .26 1 .0 71 5 .003 7 3 .6 4 .0 00 .0 0 00 -.00 0 4 .0 3 7 6 - .1 3 6 6 
















TABLE 11.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ = 0° - Continued 
(e) BVWC , 5 = 19.4° 
C ls 
- 10.7 00.0 - .26 6 .0 65 6 .0840 - 4.05 -.001 .0001 - .0 0 01 .0124 -.0314 
6.6 00.0 - .15 8 .0366 .0707 - 4.32 -.0 01 .0 00 1 - .00 0 2 .020 2 -.0 6 59 
4.6 00 .0 - .10 3 .0 282 .0628 - 3.66 .00 0 .00 01 - .00 04 .02 3 8 -.0 8 09 
2.5 00.0 - .050 .0238 .0548 - 2 .10 - .0 01 .0001 - .0 0 0 3 .0 2 7 8 -.0 98 1 
0.5 00.0 .00 4 .0228 .04 56 0 .16 -.00 1 .0002 - .00 0 3 .0319 - .11 57 
1.5 00.0 .05 6 .0256 .0354 2.19 - .0 01 .0003 - .00 0 4 .0361 - .134 1 
3.5 00.0 .10 9 .0313 .0252 3.47 - .001 .0003 - .00 0 5 .04 0 2 - .1 5 2 5 
7.6 00.0 .225 .0571 .0 1 26 3.93 -.001 .000 3 - .00 0 6 .04 85 - .1 87 B 
1 1.7 00.0 .329 .09 74 .0010 3.38 -.002 .0 00 2 - .00 09 .0569 - .2 2 53 ! 
14 .4 Q 0.0 .39 4 .1323 - .005 1 2 .98 - .0 0 2 .0001 -.0007 .0 6 2 ') -.2559 
- 10 .6 00.0 -.22 6 .0591 .0 7 02 - 3.83 -.00 2 .0 000 .0002 .0131 -.029 6 
6.5 00.0 - .13 2 .0336 .0603 - 3.92 - .0 01 .0000 .0001 .0194 - .05 76 
4 .5 00.0 - .08 4 .0266 .0545 - 3 .14 - .0 02 .0 000 .0001 .02 3 0 -.0741 
2.5 00.0 - .0 38 .0229 .0485 - 1.64 - .0 0 2 .0 000 .0001 .02 64 -.0 890 
0.4 00.0 .0 11 .0223 .0418 0.47 -.002 .0 00 1 - .0 0 01 .0 301 -.1 057 
1.5 00.0 .05 3 .0 2 48 .0349 2.13 -.002 .0 001 .0 000 .0341 - .1 2 33 
3.5 00.0 .10 0 .0301 .0281 3.33 -.001 .0 0 01 - .0 0 0 2 .0382 - .1409 
7.6 00 .0 .199 .0526 .0192 3.78 -.001 .0001 - .00 0 4 .0 462 -.17 5 7 
lL6 00.0 .28 8 .0878 .0133 3.2 8 -.001 .0000 - .00 0 5 .0547 - .2 1 5 3 
14.4 00.0 .347 .1197 .00 93 2.90 -.002 .0000 - .00 06 .06 08 -.246 1 
- 10.6 00.0 - .194 .0 542 .0603 - 3.59 -.002 -.0001 .0001 .0135 -.02 B 2 
6.6 00.0 - .11 2 .0323 .05 28 - 3.4 8 - .002 .0 00 1 - .00 01 .0 193 - .0 5 4 4 
4.5 00.0 -.070 .0 254 .048 7 - 2.7 5 -.001 .0001 - .00 0 2 .0224 -.067 3 
2.5 00.0 - .028 .0228 .0441 - 1.23 -.002 .0001 .0000 .0257 -.082 5 
0.5 00.0 .01 3 .0222 .0394 0.60 .000 .0 002 -.00 0 2 .0292 -.097 4 
1.4 00.0 .05 2 .02 4 3 .03 4 3 2.16 -.001 .0002 .000 0 .0330 - .11 4 0 
3.4 00.0 .0 9 2 .0290 .03 0 1 3.18 -.001 .0 002 - .00 01 .0368 - .1 3 0 9 
7.5 00.0 .17 9 .0501 .02 47 3.58 -.001 .0002 - .00 0 2 .0449 - .1 6 67 
11.6 00.0 .26 0 .0824 .0216 3.16 -.002 .0001 -.00 01 .0531 - .206 5 
















TABLE II. - AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT 13 = 0 ° - Continued 
(f ) BVW 
C ls Chc 
- 10.5 00.0 - .278 .0621 .069 1 - 4.4 8 - .001 .00 03 -.00 0 2 
6.4 00.0 - .17 6 .0302 .0451 - 5.8 2 -.0 0 0 .0003 -.00 0 3 
4 .4 00.0 - .12 3 .0199 .03 2 0 - 6.1 9 .000 .0002 -.0003 
2.4 00.0 - .0 70 .0138 .01 80 - 5 .09 .001 .0003 - .0 0 0 4 
0.<1 00.0 - .015 .0109 .OO? 9 - 1.38 .001 .0003 -.0005 
1.6 00 .0 .041 .0 118 - .0 1 0 2 3.4 4 .001 .0003 -.0006 
3.6 00 .0 .095 .0166 - .024 3 5.6 8 .000 .0004 -.0004 
7.7 00.0 .202 .0374 - .0 5 0 5 5.4 0 .000 .0004 -.00 0 3 
11.7 00.0 .306 .0728 - .0 7 3 9 4.20 .000 .0003 - .0 0 0 2 
14.5 00.0 .37 4 .105 2 - .0 8 7 3 3.5 5 -.001 .0004 - .0 0 0 1 
- 10.5 00 .0 - .239 .0552 .05 4 9 - 4.3 3 -.00 1 .0001 .00 () 1 
6.4 00.0 - .15 0 .02 7 7 .0 3 ~ 9 - 5.4 1 - .0 0 1 .0001 -.00 0 1 
4.4 00 .0 - .104 .0191 .02 5 2 - 5.4 4 .0 0 () .0002 -.00 0 1 
2.4 00.0 - .05 9 .013'( .0144 - 4.3 0 .000 .0001 -.0 001 
0.4 00 .0 - .01 2 .0112 .003 1 - 1.0 4 .0 0 0 .0002 - .0 0 0 2 
1.6 00.0 .034 .012 0 - .0 08 3 2 .8 1 .0 0 0 .0001 -.00 0 3 
3.6 00 .0 .08 0 .016 0 - .0 1 9 2 5.0 3 .000 .0002 - .0 0 0 2 
7.7 00.0 .172 .0334 - .0 4 0 0 5.1 3 .001 .0002 -.00 0 3 
1 1.7 00.0 .264 .0647 - .0 5 92 4 .08 .000 .0001 - .0 0 0 2 
1 4.4 00.0 .326 .0937 - .07 13 3.4 8 -.001 .0002 .00 00 
- 10.5 00.0 - .208 .05 0 r( .0450 - 4 .11 - .0 0 1 .0002 -.0 a 01 
6.4 00.0 - .12 7 .0263 .0289 - 4 .84 .001 .0001 -.0 a a 2 
4.4 00.0 - .08 7 .0182 .02 0 3 - 4 .7 9 .0 0 0 .0 002 -.00 0 2 
2.4 00.0 -.048 .0 139 .0117 - 3.4 1 .000 .0 a 0 2 - .0002 
0.4 00.0 -.0 07 .0117 .0024 - 0.6 3 .001 .0 a 0 2 -.00 0 3 
1 .5 00.0 .0 32 .0 1 24 -.0064 2.6 2 .000 .0003 - .0 0 0 2 
3.5 00.0 .072 .016 a -.0 156 4.4 8 .0 a 1 .00 a 3 -.0 0 0 2 
7.6 00.0 .15 3 .0 315 -.0 3 2 4 4.8 6 .000 .000 4 - .0 0 0 1 
11.6 00.0 .235 .0599 -.0485 3.92 .00 1 .0 0 0 3 - .0 0 a 2 


















TABLE 11.- AERODYNAMIC CHARACTERISTICS OF WING-ON CONFIGURATIONS AT ~ = 0° - Continued 
(g) BWC, 8 = 0° 
CL C ls Chc 
- 10.7 00.0 - .29 4 .065 0 .0331 - 4.52 - .0 0 2 -.0001 .0005 -.0235 .0908 
6.6 o 0.0 - .18 3 .0311 .0217 - 5.8 9 -.002 .0000 .00 05 -.0148 .0567 
4.5 00.0 - .127 .0200 .0156 - 6.36 -.002 .0000 .00 05 -.0100 .0383 
2.5 00.0 - .07 0 .0131 .0093 - 5.3 1 - .0 0 1 .0000 .0002 -.0053 .0199 
0.5 00.0 - .01 1 .0103 .0013 - 1.03 -.002 .0000 .0003 -.0005 .0008 
1.5 00.0 .046 .0113 - .0 062 4.06 -.001 .000 1 .00 01 .0040 -.0171 
3.5 00.0 .104 .0164 - .0 126 6.33 -.002 .0001 .0003 .0091 - .0 367 
7.6 00.0 .219 .0389 -.02 :-; 1 5.62 - .0 0 1 .0002 .000 2 .0185 -.07 321 
1 1.7 00.0 .328 .0774 - .0 3 58 4.23 -.002 .0002 .00 00 .0273 -.107 3 
14.4 00.0 .399 .1121 - .0 4 25 3.5 6 - .0 0 3 .0002 .00 00 .0327 -.12 A 9 
- 10.6 00.0 -.254 .0 601 .0239 - 4.22 -.003 - .0001 .00 05 -.0207 .0779 
6.5 00.0 - .15 6 .0301 .0154 - 5.20 -.001 .0 n 0 0 .00 03 -.01 29 .0478 
4.5 00.0 - .107 .0208 .01 0 7 - 5.17 -.001 - .0001 .00 02 -.0088 .0323 
2 .5 00.0 - .0 58 .0145 .0062 - 4.00 -.001 .00 00 .0003 -.0047 .016 5 
0.4 00.0 - .0 09 .0118 .00 10 - 0.77 - .0 0 1 .0 n o 0 .0002 -.0006 .0018 
1.5 00.0 .040 .0125 -.0047 3.24 -.001 .0 0 00 .0001 .0036 -.0154 
3.5 00.0 .0 8 9 .0170 - .0 0 92 5.25 - .0 0 1 .0000 .00 00 .0077 -.0300 
7.6 00.0 .187 .0364 -.0178 5.15 -.001 .0001 .00 01 .0157 -.0613 
11.6 00 .0 .28 2 .0691 -.0259 4 .08 -.002 .0001 .00 01 .0239 -.09 30 
14.4 00 .0 .348 .1003 - .0 3 05 3.4 7 - .0 0 3 .0001 .00 01 .0290 - .11 34 
- 10.6 00 .0 -.220 .0543 .0169 - 4.06 -.001 -.0001 .0003 -.0186 .06 9 <l 
6.6 00.0 - .13 3 .0282 .0111 - 4.7 2 -.001 .0 () 0 0 .0003 -.0117 .0434 
4.6 00.0 - .08 9 .0199 .0078 - 4.50 .000 .0000 .0001 -.0081 .0294 
2.5 00.0 -.047 .0145 .0045 - 3.24 .000 .0000 .0001 -.0040 .0140 
0.5 00.0 -.003 .0122 .0009 -027 -.001 .0000 .0002 -.0003 .0005 
1.5 00.0 .039 .0130 -.00 27 2.9 6 - .0 0 1 .0001 .0001 .0034 -.0140 
3.5 00.0 .081 .0173 -.0061 4.6 8 -.001 .0002 .0001 .0071 -.0275 
7.5 00.0 .167 .0341 -.0121 4.89 .000 .0002 .00 01 .0146 -.0555 
11.6 00.0 .253 .0637 -.0174 3.97 - .0 0 1 .0002 .0001 .0219 -.0841 
















TABLE 11 .- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ = 00 - Concluded 
(h) BW 
ehc 
- 10.5 00.0 -.278 .0 6 07 .0672 - 4.5 8 -.002 .0000 .0003 
6.4 00 .0 - .17 3 .02 90 .0436 - 5.9 5 - .0 0 1. .0 00 0 .0003 
4.4 00.0 - .12 0 .0188 .0305 - 6.3 9 - .0 0 1 .0000 .000 3 
2.4 00.0 - .065 .0127 .0 1 6 7 - 5 .13 -.001 .0000 .00 0 3 
0.4 n 0.0 - .0:1. 0 .0 095 .0 0 ?, 2 - 1.0 4 - .001 .0000 .0002 
1.6 00 .0 .0 44 .010 9 - .0 1 18 4 .07 .00 0 .0 0 0 1 .0002 
3.6 00 .0 .09 9 .0156 - .0 2 :) 9 6 .3 5 - .0 0 1 .00 0 1 .000 2 
7 .7 00 .0 .20 3 .0 3 59 - .0 5 1 4 5.67 -.001. .0002 .00 n 3 
11.7 00.0 .30 7 .0714 - .07 5 1 4.31 -.00 2 .0003 .0 0 04 
14 .5 00.0 .3 74 .1039 - .08 82 3 .6 0 -.002 .0002 .0 00 5 
- 10 .5 00.0 - .2 38 .0545 .0 5 4 1 - 4 .37 -.002 .000 1 .00 02 
6.4 00 .0 - .1 4 7 .0 266 .03 4 7 - 5.54 -.001 .0 n 0 0 .00 02 
4.4 00.0 - .100 .0 17 8 .0 236 - 5.65 -.00 2 .0 () 0 0 .00 03 
2.4 00.0 - .055 .01 22 .0 1 "3 2 - 4.55 -.00 2 .0 0 00 .00 02 
0.3 00.0 - .008 .01 00 .0017 - 0 .8 2 -.001. .0 () 0 0 .0002 
1.6 00 .0 .03 8 .0109 - .0 094 3.4 7 - .0 0 1 .0 n 0 0 .0002 
3.6 00.0 .0 8 3 .01 49 - .0 2 06 5.6 1 -.001 .0 n 0 0 .0 001 
7.7 0 0 .0 .17 4 .0325 - .0 4 0 9 5 .37 -.001 .0001 .000 2 
14.4 00.0 .32 7 .0922 - .07 2 3 3.5 4 -.0 0 2 .0001 .00 03 
- 10.5 00 .0 - .20 9 .051 6 .0 4 38 - 4.04 - .002 .0000 .0002 
6.4 00 .0 - .12 9 .02 70 .02 e 2 - 4.7 8 -.002 .0000 .0003 
4.4 00 .0 - .088 .0 1 86 .0 1 9 6 - 4.7 3 -.001 .0 00 0 .0002 
2.4 00 .0 - .048 .0135 .0 1 07 - 3 .53 - .0 0 3 .0000 .0 005 
0.4 00.0 - .008 .0 11 3 .0017 - 0.68 .000 .0001 .0001 
1.6 00.0 .03 3 .0122 -.00'75 2.67 - .0 0 1 .000 1 .0 002 
3.6 00.0 .0 7 3 .01. 5 9 -.01 6 5 4 .6 1 -.001 .0002 .0002 
7.6 00.0 .1 5 2 .031 0 - .0 3 3 1 4 .90 -.001 .00 02 .0003 
11.6 00.0 .2 33 .0 584 -.0489 4.00 -.001. .0002 .0003 














TABLE III. - AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ ~ 5° 
(a) BVWC, 0 = 0° 
C ls 
- 10 .7 4.9 - .296 .0684 .03 4 5 - 4.3 3 - .0 5 5 - .0 04 1 .014 3 -.0 2 3 0 
6.6 4.9 - .18 5 .0338 .02') 1 - 5.48 - .0 4 7 - .0 039 .011 5 - .0 1 4 4 
4 .6 4.9 - .12 9 .0 229 .0:1 7 1 - 5.64 - .0 4 4 - .004 2 .0:1 0 2 -.0 a 98 
2.6 4.9 - .0 7 2 .0 158 .0:1 a 7 - 4.56 -.041 - .0 04 4 .009 1 -.0 04 9 
0.5 4.9 - .0 1 4 .0 13 a .0 035 - 1.06 - .0 3 8 - .0 a 4 5 .007 8 -.00 a 2 
1.4 4 .9 .039 .0135 - .00'3 8 2.92 - .0 3 f, - .0 047 .0 068 .0041 
3.5 4.9 .09 7 .0183 - .0 1 0 1 5 .28 - .0 3 5 - .00 5 2 .0 06 1 .0 0 8 9 
7 .6 4.9 .214 .0406 - .0 2 2 6 5 .26 - .0 3 4 - .0 067 .0 047 .018 6 
1 1.6 5 .0 .323 .0784 - .0 3 3 3 4.12 - .0 3 4 - .0 0 7 8 .0 032 .0 2 6 9 
1. 3.5 5.0 .371 .1007 - .0 3 8 2 3.69 - .0 3 5 
- .0 0 tl 5 .0 a 2 6 .U 3 06 
- 10 .6 4.9 - .256 .0 6 06 .02 !) 9 - 4.22 -.051 - .0 03 4 .0116 
- .0 2 0 2 
6.6 4 .9 - .15 9 .0307 .01 '( 5 - 5.18 -.045 - .0037 .009 2 - .01 25 
4.6 4.9 - .11 2 .02 1 1 .01 ?' 9 - 5.29 - .0 4 2 - .0 0 4 0 .00 tl 0 -.00 86 
2.5 4.9 - .06 1 .0 151 .00 tl 2 - 4.04 - .039 - .0 0 4 a .007 0 -.00 44 
0.5 4.9 - .012 .0127 .0 0 3 0 - 0.98 -.037 - .0 04 1 .0 05 8 - .00 a 3 
1.4 4.9 .032 .0128 - .0024 2.48 - .0 3 5 - .0 04 2 .004 9 .0036 
3.5 4.9 .08 3 .0168 -.0067 4.91 - .034 - .004 4 .004 2 .0080 
7.5 4.9 .184 .0364 - .01 5 7 5 .06 - .033 - .0 0 5 7 .0029 .01 62 
11.6 4 .9 .28 1 .0692 -.0239 4.05 - .032 -.0071 .001 2 .0239 
13.4 5.0 .324 .0890 -.0275 3.64 - .033 -.0078 .0007 .0271 
- 10.7 5.0 - .224 .0555 .01 8 4 - 4.04 -.049 - .0 0 1 9 .0099 -.01 84 
6.6 5.0 - .13 7 .0292 .0123 - 4.69 -.043 -.0026 .007 6 - .01 16 
4.6 5.0 - .096 .0208 .00 q 6 - 4.62 - .0 4 0 - .0 0 3 0 .006 7 - .00 78 
2.6 5 .0 - .054 .0155 .0063 - 3.4 5 -.038 - .0 0 3 4 .0058 -.00 39 
0.5 5.0 - .011 .0127 .00 2 5 - 0.84 - .0 3 7 - .0 0 3 6 .005 0 -.000 3 
1.4 5.0 .031 .0134 - .0009 2.31 - .0 3 5 - .0 0 3 8 .004 1 .0032 
3.4 5.0 .0 7 5 .0169 - .0 0 4 4 4.4 3 - .0 3 4 - .0 0 4 2 .003 5 .0073 
7.5 5.0 .16 3 .0337 - .0 1 0 3 4.82 -.033 - .0 0 5 5 .002 3 .0148 
11.5 5.0 .249 .0636 - .0 :1. 60 3.92 - .0 3 1 - .0 0 7 1 .0006 .0 2 1 8 
13.4 5.1 .293 .0822 - .0 194 3.56 - .0 3 2 
- .0 0 79 .0000 .0249 
.0 H R 4 
.055 2 
.0 3 R 2 
.01. Q 1 
.000 4 
- .0 :1 7 2 
-.03 5 9 
-.07 3 1 
- .1 0 4 9 
- .1 19 !:l 
.0 7 6 5 
.0469 
.0 3 2 7 
.016 1 
.0004 
- .0 1 4 7 
- .03 1 1 
-.0621 
-.09 2 0 





.0 0 n 5 
- .0 1 2 6 
-.027 2 
-.05 6 1 
-.0829 
















TABLE III, - AERODYNAMIC CHARACTERISTICS OF WING-ON CONFIGURATIONS AT i3:::: 5° - Continued ~ 
(b) BVWC, 5 = 10.0° 
- 1 0.7 4 .9 - .28 2 .0646 .06 "3 3 - 4.37 
6.6 4.9 - .17 1 .0329 .05 1 2 - 5.18 
4 .6 4.9 - .11 6 .0233 .04 4 9 - 4.99 
2.5 4.9 - .061 .0181 .0377 - 3.37 
0.5 4.9 - .00 7 .0164 .02 q 8 - 0.4 0 
1.4 4.9 .048 .0180 .0216 2.65 
3.5 4.9 .10 5 .023 '1 .01 "3 5 4.4 5 
7.6 4.9 .224 .0483 - .0 000 4 .63 
11.6 5.0 .331 .0878 - .0 11 3 3.77 
13.5 5 .0 .379 .1110 - .0 165 3.4 1 
- 1 0.6 4.9 -.240 .0567 .0516 - 4.23 
6.6 4.9 - .144 .0297 .04 2 6 - 4.84 
4.6 4.9 - .09 6 .0216 .03 7 6 - 4.4 2 
2.5 4.9 -.048 .0170 .0321 - 2.84 
0.5 4.9 - .00 2 .0155 .02 6 3 - 0.11 
1 .4 4.9 .046 .0167 .0201 2.73 
3.5 4.9 .094 .0218 .0147 4.29 
7.6 4.9 .19 6 .0433 .0050 4.54 
11.6 4.9 .28 9 .0779 -.0026 3.71 
13.4 5.0 .333 .0987 -.0064 3.37 
- 10.6 5.0 -.209 .0524 .0423 - 3.99 
6.6 5.0 - .12 4 .0284 .0359 - 4.35 
4.6 5.0 - .08 1 .0213 .03 ? 1 - 3.81 
2.5 5.0 - .041 .0171 .0283 - 2.38 
0.5 5.0 .001 .0156 .0238 0.09 
1.4 5.0 .04 2 .0169 .0200 2.51 
3.4 5.0 .08 5 .0211 .01 fi 0 4.01 
7.5 5.0 .174 .0401 .010 n 4.34 
11.6 5.0 .258 .0713 .00 4 9 3,62 
13.4 5.1 .297 .0899 .0 0 ? 6 3.3 1 
-.056 - .0 053 .0 '1 3 1 
-.047 - .0 0 5 4 .0110 
- .0 4 3 - .005 5 .0096 
-.041 - .0 057 .00 tl 3 
-.037 - .0 058 .0067 
-.036 - .0 061 .0056 
- .034 - .0 068 .004 7 
-.032 - .0 084 .004 4 
- .0 3 2 - .0 09 4 .003 2 
- .0 3 1 -.0098 .0029 
-.054 - .0 045 .0112 
-.046 - .0 04 8 .009 3 
-.042 - .0 050 .008 2 
-.040 -.0051 .007 0 
-.036 - .005 1 .005 5 
-.034 - .0052 .004 5 
-.032 - .0056 .003 5 
-.030 - .0 069 .0028 
-.030 - .00 R 2 .0016 
-.030 -.0090 .0017 
-.052 -.0028 .0096 
-.045 - .0 0 37 .0079 
-.042 - .0 04 1 .007 1 
-.040 - .0 045 .006 1 
- .0 3 7 - .0047 .005 1 
- .0 3 5 - .0 049 .004 1 
-.032 -.0051 .003 4 
-.031 - .0 06 3 .002 4 
-.030 - .0 079 .0013 



























.0 2 32 
.0304 
.0 ~ 77 
.0412 
.0227 
- .0 1 2 9 
-.0300 
-.047 2 
-.06 4 3 
-.0800 
-.097 2 
- .1 3 0 8 
- .16 30 
- .178 5 
.0169 
- .0 1 3 3 
- .0279 





- .146 0 






-.06 5 II I 
-.0794, 
-.107 5 ! 
-.136 3 I 














TABLE III.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ ~ 5° - Continued 
(c) BVWC , 0 ~ 19. 4° 
I Cl, deg I ~ , deg I cL I CD I Cm I LID I Cy I C ls I cns I cZc I Chc 
- 10.7 4.9 -265 .0669 .08 "3 7 - 3.96 - .057 - .0 0 5 5 .0134 .0 1 33 -.03 5 1 
-
6.6 4.9 - .15 5 .0380 .07 0 4 - 4.09 -.050 - .0 0 58 .010 6 .02 0 9 -.0 6 R 6 
-
4 .5 4.9 - .10 2 .0299 .06 "3 5 - 3.4 2 -.047 - .0 0 62 .00 9 1 .0 2 4 8 -.0857 
-
2.5 4.9 -.047 .02 52 .0 5 :1 6 - 1.86 -.04 3 
- .0 065 .007 3 .02 87 - .1 02 1 
-
0.5 4.9 .00 6 .0248 .04 7 2 0.2 3 - .0 3 9 - .0 0 70 .00 6 0 .0 ") 29 - .12 00 
1.5 4.9 .057 .02 7 2 .0390 2.09 -.036 - .0 0 74 .004 9 .0 "3 70 -.137 H 
3.5 4 .9 .10 9 .033 0 .0300 3.3 1 - .0 3 5 - .0076 .004 5 .0 40 9 - .15 39 
7.6 4.9 .226 .0587 .01 4 9 3.8 4 - .0 3 3 - .0 092 .003 5 .04 93 - .19 0 2 
11.7 5.0 .331 .0993 .0030 3.33 -.034 - .0101 .0037 .0 575 - .2 27 5 
1. 3.5 5.0 .37 6 .1222 - .0 020 3.08 -.033 - .0 106 .0034 .0 612 -.2 4 5 7 
- 10.6 4.9 -.224 .0598 .06 Y 4 - 3.74 -.056 -.0047 .0113 .01 35 -.0317 
-
6.5 4.9 - .1 29 .034 3 .05 Y 5 - 3.75 -.048 - .0 0 5 0 .009 3 .0 2 03 -.0617 
-
4.5 4.9 - .08 2 .0268 .05 4 0 - 3.06 -.046 - .0 0 5 5 .00 e 3 .0 2 3 8 - .0767 
-
2.5 4.9 -.035 .0236 .04 8 5 -1.47 -.042 -.0056 .006 6 .0272 -.0916 
-
0 .4 4.9 .01 2 .0234 .0426 0.5 1 -.039 -.00 5 8 .0 0 5 1 .0308 -.1 08 2 
1.5 4.9 .05 6 .0250 .0365 2.22 -.036 - .0 06 1 .004 1 .0344 - .123 8 
3.5 4.9 .10 0 .0309 .0304 3.22 -.034 - .0 0 6 3 .003 5 .0383 -.139 0 
7.6 4.9 .199 .0540 .0203 3.69 -.0 3 1 -.0 076 .0021 .0465 - .1746 
11.6 4.9 .29 0 .0896 .0136 3 .24 -.031 -.0092 .002 3 .0544 -.2119 
13.5 5.0 .329 .1102 .01 04 2.99 -.032 -.0100 .0026 .0581 -.229 3 
- 10.6 5.0 - .19 3 .0549 .0584 - .3.51 -.054 - .0 0 3 2 .0097 .01 36 - .0315 
-
6 .6 5.0 - .10 9 .0322 .0512 - 3.39 -.047 - .0 04 1 .0079 .0197 -.0 57 1 
-
4.6 5.0 - .068 .0262 .04 7 5 - 2.57 -.047 - .0 0 4 5 .007 7 .0 2 30 - .0714 
-
2.5 5.0 -.026 .0230 .04 ? 5 - 1.13 - .043 - .0 04 8 .006 3 .0 2 64 -.085 R 
-
0.5 5 .0 .01 6 .0228 .0394 0 .68 -.0 39 - .0 0 5 1 .005 1 .02 97 -.100 0 
1.4 5.0 .05 2 .024 9 .03 5 8 2.1 0 -.037 - .005 4 .004 1 .0 335 - .116 0 
3.4 5 .0 .091 .0294 .03 1 8 3.09 -.035 - .0 0 5 6 .003 5 .0 ") 7 1 -.1 306 
7.5 5.0 .177 .0502 .02 6 0 3.5 3 -.031 -.0069 .0023 .0449 - .16 4 6 
1 1.5 5.0 .25 9 .0828 .0 2 ?, 7 3.13 - .031 - .00 R 8 .0024 .0 527 - .2 0 0 1 
13.4 5.1 .295 .1010 .0208 2.92 -.030 - .0 099 .0022 .0567 - .2 1 9 5 











TABLE III .- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ ~ 50 - Continued (d) BVW 
M 
2.5 8 - 10 .5 4.9 - .277 .0632 .0692 - 4.39 -.056 - .005 4 .012 5 
6.5 4 .9 - .17 4 .031 5 .0450 - 5.5 2 -.046 - .0 05 0 .0106 
4.4 4.9 - .1 2 2 .0 216 .03 2 0 - 5.6 5 - .0 4 3 - .0049 .0097 
2.4 4.9 - .068 .0149 .01 82 - 4.5 3 - .0 39 - .004 7 .0087 
0.4 4.9 - .012 .0125 .0 0 ~ 9 - 1.00 - .037 - .004 4 .007 7 
1.6 4.9 .041 .0 13 2 - .0 099 3.10 -.034 - .004 2 .0 068 
3.6 4.9 .094 .017 7 - .0 2 3 7 5 .3 0 -.034 - .004 2 .0 06 1 
7 .6 4.9 .2 0 1 .0 384 - .05 () 1 5.2 4 - .0 3 5 - .0050 .004 2 
11.7 5.0 .305 .0740 - .07 29 4.13 -.037 - .006 4 .001 5 
13.5 5.0 .349 .0 94 0 - .08 1 7 3.7 1 -.039 - .0073 .00 n 1 
3.05 - 10 .4 4 .9 - .238 .055 7 .05 ,S 1 - 4.28 -.055 - .004 5 .0105 
6.4 4.9 - .147 .0283 .03 ."i 7 - 5.19 -.04 5 - .004 6 .0 0 Cl 8 
4.4 4.9 - .102 .01 98 .0 2 ~ 3 - 5.17 - .0 4 1 - .004 5 .007 8 
2.4 4.9 - ,055 .0141 .01 4 3 - 3.92 - ,0 37 - .004 3 .006 6 
0.3 4.8 - ,009 .0122 .0033 - 0.77 - .0 3 5 - .004 0 .005 6 
1.6 4.9 ,035 .0127 - .0 0 ? 5 2.7 6 -.033 - .0039 .004 7 
3.6 4 .9 .0 R 1 .016'( - .0 1 8 1 4.8 5 - .038 - .0039 .003 8 
7.6 4,9 .17 3 .0345 - ,0 3 9 1 5.03 - ,0 3 3 - ,0049 .002 0 
11.7 4 .9 ,265 .0 662 - .0 5 76 4.00 - .035 - .0065 - .0 0 0 4 
:l 3,5 4.9 .304 .0 R 3 4 - .06 4 9 3.6 4 - .0 3 8 - .0074 -.0 0 0 9 
3.5 3 - 1 U.:J 5.0 -.207 .050 '( .0439 - 4.07 - .0 5 4 - .0028 .009 2 
6.4 4.9 - .12 6 .0264 .02 d 4 - 4.7 7 
- .0 4 4 - .003 4 .007 3 
4.4 4 .9 - .08 6 .0 1 91 .02 0 1 - 4.4 9 -.040 - .0036 .006 5 
2.4 4.9 -.047 .0145 .0 1 16 - 3.25 -.037 - .003 6 .005 6 
0.4 4.9 - .006 .0123 .0 029 - 0.5 2 -.034 - .0035 .004 4 
1.5 4.9 .031 .0130 -.0 057 2.4 2 -.033 - .0035 .003 5 
3 .6 4.9 .070 .0165 -.0 1 4 1 4.22 - .0 3 3 - .0037 .0029 
7.6 5.0 .15 2 .0322 -.0308 4.7 1 -.033 - .0049 .001 2 
11.6 5 .0 .234 .0600 
- .0 4 6 0 3.8 9 -.036 - .0068 -.00 0 5 















TABLE 111.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ ~ 5° - Continued 
(e ) BWC , 5 = 0° 
C ls 
- 10.7 4.9 - .293 .0656 .0318 - 4.4 7 - .022 .0062 -.004 5 - .02 34 .0897 
6 .6 4.9 - .18 0 .0312 .0204 - 5.7 7 -.0 18 .0039 -.0 05 6 - .01 44 .0554 
4.6 4 .9 - .12 5 .0206 .014 2 - 6.08 -.0 1 6 .0025 -.005 9 - .00 98 .0369 
2.5 4.9 - .067 .0135 .0083 - 4.96 -.010 .0014 - .006 3 - .0049 .0 1 80 
0 .5 4.9 - .0 1 0 .0109 .00:1 3 - n.9 6 -.01 5 .0003 - .0 0 6 4 - .000 2 .0004 
1.5 4.9 .044 .0118 - .0 0 5 8 3.7 2 - .0 1 5 - .0007 -.0 06 3 .00 4 1 - .0 1 6 8 
3.5 4.9 .103 .0169 - .0 12 1 6.09 -.015 - .0020 -.006 2 .0091 - .0 367 
7.6 4.9 .21 7 .0394 - .0 24 0 5.5 0 -.018 - .004 5 - .0 0 5 4 .0188 -.07 4 3 
11.7 5.0 .328 .078 6 - .0 3 <I 8 4 .17 -.022 - .006 6 -.0 04 4 .0274 - .107 1 
13.6 5 .0 .376 .1013 - .0 3 9 5 3.7 1 -.024 - .007 4 -.003 9 .0 ,10 - .1 2 2 2 
- 1 0 .6 4.9 - .250 .0 572 .0231 - 4.36 - .0 2 G .005 4 -.004 6 - .02 0 3 .0 7 6 5 
6.5 4 .9 - .15 2 .02 7 7 .01 4 8 - 5.4 7 - .0 1 9 .003 1 -.0 05 7 - .01 25 .0470 
4.5 4.9 - .10 2 .0182 .0 1 0 7 - 5.6 4 - .0 1 8 .0020 -.006 0 - .0 0 85 .0310 
2.5 4.8 - .05 4 .0129 .0058 - 4 .1 5 -.016 .0011 -.00 6 6 - .00 44 .0 1 5 3 
0.4 4.8 - .006 .0106 .0012 - 0.5 4 -.016 .0002 -.0 06 6 - .00 0 2 - .000 4 
1.5 4.8 .04 1 .0114 - .0 037 3.5 9 - .0 1 6 - .0007 -.006 5 .00 3 7 - .0 15 5 
3.5 4.9 .090 .0159 - .0 081 5.66 -.016 - .0016 -.006 3 .0080 - .0 3 1 2 
7.6 4.9 .1 B 6 .0353 - .0 1 6 7 5.28 -.019 - .0038 - .0 0 5 5 .01 62 - .06 2 2 
11.7 4 .9 .284 .0689 - .0 2 4 4 4 .12 - .0 2 3 - .006 0 -.004 7 .0239 - .09 1 3 
1 , .5 4.9 .328 .0 B 9 5 - .0 2 ? 8 3.66 -.025 - .0069 - .0 04 2 .0 272 -.105 5 
- 1 u.6 5.0 - .217 .0531 .0156 - 4.10 - .025 .0056 -.004 3 -.01 8 2 .0677 
6 .5 4.9 - .13 2 .0269 .0102 - 4.9 0 - .0 2 1 .0032 -.005 3 -.01 14 .0414 
4.5 4.9 - .08 9 .0184 .0075 - 4 .86 -.020 .0021 -.005 7 -.0077 .0281 
2 .5 4.9 -.047 .0131 .0 04 3 - 3.56 - .019 .0011 -.006 1 -.004 0 .0146 
0.5 4 .9 -.005 .0115 .0011 - 0.4 2 - .019 .0002 -.006 1 -.00 03 .0 005 
1.4 4.9 .037 .0120 - .0 0 23 3.10 -.018 - .0006 -.006 1 . 0035 -.01 3 5 • 
3.5 4.9 .080 .0158 - .0052 5.04 -.019 - .0016 -.005 9 .0075 - .0282 
7.5 5.0 .168 .0338 -.0107 4.96 - .0 2 0 - .0038 -.005 1 .0150 -.0567 , 
11.6 5.0 .252 .0632 -.0162 3.99 -.025 -.0062 -.004 3 .0219 - .0818 











TABLE 111.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFI GURATIONS AT ~ z 5° - Continued 
(f ) BWC , 0 = 10. 0° 
M 
_1 0, deg I ~,deg I CL I CD I Cm I LID I Cy T C Ls T Cns I CZc I Chc 
2.5 8 - 10.5 4.9 - .278 .0600 .0599 - 4.6 4 -.023 .0051 - .0 0 6 0 -.0042 .02 4 :1 
-
6.4 4.9 - .167 .0293 .04 86 - 5.7 1 -.0 19 .0026 -.006 2 .0047 - .0126 
-
4 .4 4.9 - .111 .0202 .04 2 2 - 5.5 2 -.017 .0 013 - .0 0 6 5 .0090 - .0 2 9 4 
-
2.4 4.9 - .056 .0149 .0352 - 3.7 8 -.016 .00 0 0 -.006 9 .01 35 -.0467 
-
0.3 4.9 - .003 .0138 .02 7 7 - 0.19 -.015 - .0011 -.007 0 .0179 -.06 32 
3.6 4 .9 .109 .0 2 19 .01 2 0 4.99 -.016 - .0036 -.006 6 .0265 -.09 57 
7.7 4.9 .226 .047 3 - .0 0 1 1 4.78 -.017 - .0062 -.005 9 .0351 - .13 00 
1 :1.8 5.0 .334 .08 79 - .0 :1 2 4 3.80 - .0 2 1 - .0080 - .0 0 4 1 .0 4 31 - .16 19 
13.7 5.0 .381 .1111 - .0 1 7 5 3.4 2 - .0 2 3 - .0087 - .0 0 3 2 .04 66 -.1765 
3 .06 - 10.5 4.9 -.23 6 .0535 .04 8 6 - 4.4 2 -.024 .0047 -.005 9 -.0023 .0176 
-
6.4 4.9 - .14 0 .0 271 .03 9 8 - 5 .1 8 -.020 .0023 -.006 3 .0054 - .0 1 31 
-
4.4 4.9 - .093 .0193 .03 5 1 - 4 .83" - .0 19 .00:1 2 -.006 6 .0090 - .02 7 0 
-
2.3 4.9 - .0 4 5 .015 0 .0 299 - 2 .97 -.019 .0002 - .0 0 6 8 .0128 - .04 1 5 
-
0.3 4.9 .0 0 2 .0142 .02 4 3 0.15 - .0 :1 7 - .000 e -.007 1 .0161 - .05 4 2 
1.6 4.9 .049 .0155 .01 8 6 3.14 -.016 - .00:1 7 -.006 7 .0202 -.0702 
3.7 4.9 .097 .0 211 .01 3 1 4.59 -.017 - .00 27 - .0 0 6 5 .0 239 -.08 38 
7 .7 4.9 .198 .043 0 .00 4 1 4.6 0 - .0 1 9 - .0050 -.005 7 .0318 - .11 4 4 
1 1.8 4.9 .290 .0779 - .0 036 3.72 -.022 - .0 070 -.004 1 .0393 - .1 4 4 8 
13.6 5.0 .333 .0989 - .0 06 8 3.36 - .0 2 5 - .008 0 - .0 0 3 2 .04 29 - .16 06 
3.5 3 - 10.5 5.0 -.208 .0504 .03 9 4 - 4.13 -.027 .0051 -.005 3 -.0014 .0148 
-
6.4 5.0 - .12 0 .0 265 .03 2 9 - 4.54 -.023 .0025 - .0 0 5 8 .0055 -.0118 
-
4.4 5.0 -.079 .0 202 .0 2 9 7 - 3.9 1 -.021 .0014 -.006 1 .008 9 -.02 57 
-
2.4 5.0 -.036 .0157 .02 59 - 22 8 -.020 .0003 -.006 4 .01 23 -.0390 
-
0.4 5.0 .004 .0147 .0221 0.27 -.020 - .0006 - .0 0 6 4 .0157 -.05 14 
:1.6 5.0 .0 45 .0164 .01 8 2 2.75 -.019 - .0015 -.006 1 .0192 -.06 39 
3.6 5.0 .086 .0210 .0147 4.08 -.018 - .002 4 -.005 9 .0227 -.0774 
7.6 5.0 .17 3 .0402 .0092 4.3 1 -.020 - .0046 -.005 0 .0301 -.1059 
11.7 5.0 .258 .0722 .0042 3.58 -.024 - .0070 -.003 4 .0375 -.1354 
13.5 5.1 .296 .0909 .0024 3.26 - .0 2 5 - .0081 - .0 0 2 6 .0408 -.1480 
















TABLE 111.- AERODYNAMIC CHARACTERISTICS OF WING-ON CONFIGURATIONS AT ~ ~ 5° - Continued 
(g) BWC, 5 = 19.9° 
I a, deg I (3, deg I cL I cn I cm I Lin I Cy 1 CIs J Cns I CZc I Chc 
- 10.5 4.9 -.262 .0633 .0813 - 4.14 -.023 .0050 -.0059 .0137 -.0365 
-
6.4 4.9 - .151 .0350 .0681 - 4.32 -.020 .0020 -.0067 .0215 -.0711 
-
4.4 4.9 - .09 8 .0268 .0616 - 3.6 6 -.018 .0004 -.007 3 .0252 -.0870 
-
2.4 4.9 - .043 .0230 .05 4 0 - 1.85 -.017 - .0010 -.007 7 .0292 -.1043 
-
0.3 4 .9 .009 .0224 .0461 0.4 0 -.016 -.0025 -.0077 .0 333 -.1222 
1.7 4.9 .060 .0255 .03 7 8 2.36 -.016 - .0038 -.007 3 .0373 -.1394 
3.7 4.9 .11 2 .0319 .0291 3.5 3 -.017 - .004 8 -.0064 .0414 - .157 3 
7.7 4.9 .228 .0583 .0143 3.90 -.016 - .0073 - .0 06 5 .0496 - .1920 : 
11.8 4.9 .332 .0995 .00 2 4 3.34 -.021 - .0 089 - .0 04 3 .0579 -.2302 I 
13.7 5.0 .376 .1226 - .0 0 26 3.07 - .0 2 2 - .0098 - .0 0 29 . 0614 -.247 5 . 
-
6.4 4.9 - .12 7 .0322 .0573 - 3.94 -.022 .0 021 -.006 3 .0205 -.0622 
-
4.3 4.8 - .07 9 .0253 .05 2 1 - 3.11 - .021 .0008 -.006 9 .0238 -.0776 
-
2.3 4.8 - .03 1 .0218 .04 6 9 - 1.4 4 -.020 - .0004 -.007 1 .0273 - .09 27 
-
0.3 4.8 .014 .0218 .0414 0.6 2 -.019 - .0015 -.007 2 .0:3 1 0 -.1094 
1.7 4.8 .058 .0246 .03 5 6 2.33 -.018 - .0027 -.0069 .0,46 -.1251 
3.7 4.9 .101 .0298 .0297 3.3 9 -.018 - .0036 -.006 3 .0387 -.1419 
7.7 4.9 .200 .0533 .0202 3.74 -.019 - .0060 - .0 0 5 9 .04 67 -.1761 
1 1.8 4.9 .290 .0895 .01 3 1 3.2 4 -.023 - .00 A 2 -.003 5 .0547 -.2122 
13.6 4.9 .329 .1101 .0103 2.9 9 -.024 - .0093 -.002 3 .0585 - .2 3 1 3 
- 1. O.S 5.0 - .19 0 .0538 .05 5 9 - 3.5 3 -.027 .0047 -.005 1 .0138 -.0329 
- 6.4 4.9 - .107 .0322 .04 d 7 - 3.3 2 - .0 2 4 .0022 -.0056 .0199 -.0596 
-
4.4 4.9 - .06 6 .0264 .0456 - 2.5 1 - .0 2 1 .0009 -.006 1 .0230 -.0725 
-
2.4 4.9 -.024 .0231 .0420 - 1.0 3 -.021 -.0001 -.006 4 .0264 -.0864 
-
0.3 4.9 .017 .0231 .03 e 3 0.74 - .0 2 0 - .0011 -.0064 .0302 -.1029 
1.6 4.9 .054 .0253 .0348 2.13 -.019 - .0022 -.006 3 .0335 -.1167 
3.6 4 .9 .092 .0303 .03 1. 3 3.04 -.020 -.0032 -.0057 .0373 -.1325 
7.6 5.0 .1.77 .05 1. 2 .0258 3.4 7 - .0 2 1 -.0054 -.0045 .0453 -.1667 

















TABLE 111.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATIONS AT ~ z 5° - Concluded 
(h) BW 
I 0, deg I ~, deg I CL I CD I Cm I L ID I Cy I C Zs 1 Cns I CZc 1 Ch c 
- 10.5 4 .9 -.274 .0 6 13 .0664 -4.47 -.024 .004 8 - .0 0 6 6 
-
6.5 4 .9 - .17 0 .0297 .0425 - 5.7 3 -.018 .0026 - .0 0 6 4 
-
4.4 4.9 - .11 7 .0198 .0290 - 5.9 1 - .0 1 7 .0 016 - .00 6 3 
-
2.4 4 .9 - .06 3 .0133 .0157 - 4.7 1 -.015 .0 009 - .0 0 6 5 
- 0.4 4 .9 - .009 .0108 .0014 - 0.79 -.01 5 .0002 - .0 0 6 5 
1.6 4.9 .044 .0116 - .0 1 2 2 3.8 2 - .0 1 4 - .0004 -.006 4 
3.6 4.9 .099 .0166 -.02 5 7 5.9 4 - .0 15 - .0011 -.00 6 4 
7.7 4 .9 .20 5 .0372 - .0 5 1 4 5.5 1 - .0 2 0 - .003 1 - .0 06 2 
11.7 4.9 .306 .0722 - .0 7 4 0 4.24 -.026 - .00 5 2 - .0 0 6 6 
13.6 4 .9 .350 .0 928 - .08 2 5 3.77 -.030 - .00 63 - .0 0 6 5 
- 10 .4 4.9 -.2 36 .0544 .05 2 2 - 4 .34 -.0 27 .0046 -.006 4 
-
4.4 4.9 - .098 .0 1 8 3 .02 ? 7 - 5.37 -.0 18 .0015 - .0 0 6 5 
-
2.3 4 .9 - .0 52 .0128 .0 1 2 1 - 4.09 - .0 1 7 .0007 - .0 0 6 5 
-
0.4 4.9 - .00 7 .0106 .0012 - 0.62 -.016 .000 1 - .0 0 6 6 
1.6 4.9 .0 39 .0115 - .0 097 3 .3 7 - .0 1 6 - .0004 - .0 0 6 5 
3.6 4.9 .08 3 .0154 - .0 1 99 5.4 3 - .0 17 - .0 011 - .0 06 4 
7 .7 4 .9 .17 6 .0332 - .0 4 0 5 5.29 - .0 2 1 - .0030 - .0 0 6 4 
1 1.7 4.9 .26 5 .0642 - .0 5 8 3 4.13 -.02 9 - .005 3 - .0 0 6 3 
1 3.5 5.0 .303 .0818 - .0 6 5 7 3.7 0 -.033 - .006 4 - .0 06 0 
- 1 0.5 5.0 - .205 .0501 .04 1 1 - 4 .1 0 -.029 .0 05 1 -.005 7 
- 6.4 5 .0 - .1 2 6 .0 2 59 .0 2 6 2 - 4.87 -.02 3 .0027 - .0 0 6 0 
-
4.4 5 .0 - .08 6 .0180 .01? 9 - 4.7 9 -.021 .0017 - .0 0 6 2 
-
2 .4 5.0 -.04 5 .0134 .0097 - 3.38 -.019 .0009 - .0 0 6 3 
-
0 .4 5.0 -.0 06 .0116 .0 01 1 -0.48 -.018 .0 0 0 1 -.006 3 
1.6 5.0 .033 .0121 -.0075 2.77 -.019 -.0 005 -.006 1 
3.6 5.0 .0 73 .0156 -.01 5 5 4.6 8 -.020 -.001 3 -.006 2 
7.6 5.0 .1 5 1 .0308 -.0319 4.91 - .024 - .003 3 - .0 0 5 9 
11.7 5 .0 .2 31 .0583 -.0463 3.9 6 -.031 - .00 5 8 -.0 053 















TABLE IV.- AERODYNAMIC CHARACTERISTICS OF WING- ON CONFIGURATION AT VARIABLE ~ 
(a) BVWC , ~ ~ 0° , B = 0° 
C ls 
0.5 2.0 - .015 .0124 .00 2 7 - 1.23 .013 .0020 -.003 4 - .00 04 
0.5 0 .0 - .014 .0122 .0025 - 1.15 - .008 .0 002 -.00 0 2 -.00 0 4 
0.5 1.9 - .014 .0125 .0029 - 1 .12 -.016 - .0 0 1 8 .003 3 - .00 04 
0 .5 3.9 - .015 .0128 .0 03 1 - 1 .14 - .0 3 1 - .0 () 37 .006 5 -.00 0 3 
0.5 6.9 - .015 .01 34 .0 04 0 - 1.14 -.055 - .0061 .0105 -.0004 
0.5 2.0 - .012 .0119 .0 0 2 1 - 0.98 .0 13 .0017 -.002 5 - .0003 
0.5 0.0 - .011 .0115 .0021 - 0 .95 - .0 0 1 .0000 .0000 - .00 0 3 
0 .5 1.9 - .011 .0120 .00 2 1 - 0.92 -.0 1 5 - .0017 .002 4 -.00 0 3 
0.5 3.9 - .012 .0123 .00 2 8 - 0.95 - .0 2 9 - .0 0 3 3 .004 6 -.00 0 3 
U.S 6 .9 - .01 2 .0128 .0 0 3 4 - 0.91 -.052 -.0055 .0 08 1 - .00 0 3 
0 .5 9 .8 - .013 .013 2 .004 3 - 0.99 - .0 8 1 -.0 075 .011 2 -.00 03 
0.6 2.0 - .0 11 .0122 .002 1 - 0.94 .0 12 .0016 -.002 0 -.00 0 5 
0.6 0.0 - .010 .0118 .0018 - 0.83 -.001 .000 1 .0000 -.00 03 
0 .6 2.0 - .011 .0122 .00 2 2 - 0 .8 7 - .014 - .0 0 1 4 .002 0 - .00 0 3 
0.6 3 .9 -.0 11 .0126 .00 25 - 0.90 - .0 2 8 - .0029 .004 0 -.000 3 
0 .5 7.0 - .011 .0128 .00 3 2 - 0 .8 9 - .0 5 3 -.0049 .0066 -.00 01 
0 .5 9.9 - .011 .0 131 .0036 - 0.8 6 -.080 -.0066 .008 2 -.0001 
Chc 
.00 () 9 
.0009 
.00 0 9 
.0002 
.00 0 9 
.0 0 12 
.00 1 2 





















TABLE IV.- AERODYNAMIC CHARACTERISTICS OF WING-ON CONFIGURATION AT VARIABLE ~ - Concluded 
(b) BVWC, a z 10°, 5 = 0° 
M 1 OJ deg I t3J deg 1 CL I CD I Cm I LID I Cy I C 15 I Cns I CZc I Chc 
2.5 8 q.6 - 2.0 .267 .0564 - .02 q 1 4.74 .010 .0 () 3 3 - .0 0 2 1 .0227 - .0878 9.6 0.0 .26 9 .0566 - .02 q 2 4.75 -.002 .0 () 03 - .0 0 0 ? .02 2 q - .08 8 <1 
9.6 1.9 .26 8 .0567 - .02 8 9 4.73 - .0 1 5 - .0 () 29 .001 8 .022 q -.0891 
9.6 3.9 .269 .0574 -.02 8 5 4 .69 -.029 - .0 059 .003 6 .0229 -.089 2 
9 .6 6.9 .268 .0579 - .0 2 70 4.63 -.049 - .00 99 .004 9 .0 2 31 -.09 0 5 
9.5 10.0 .265 .0580 - .0 24 2 4.58 - .0 7 6 - .0 137 .007 7 .0232 -.09 20 
3.05 9.6 - 2.1 .235 .0507 -.02 09 4.63 .010 .002 7 -.001 1 .0200 -.07 59 
9.6 0.0 .235 .0506 -.0212 4.66 -.002 .0001 -.0001 .0201 -.07 65 
9.S 1.9 .235 .0508 -.02 0 9 4.62 -.014 -.0026 .0010 .0200 -.07 67 
9.6 3.9 .234 .0510 -.02 0 3 4.58 -.026 - .0051 .0018 .0200 -.0767 
9.6 6 .9 .234 .0 513 -.0192 4.57 -.046 - .0 089 .0028 .0203 -.0782 
9 .5 9.9 233 .0517 -.0176 4.5 1 -.074 -.0127 .004 8 .0203 -.0782 
3.5 3 9.5 
-
1.9 206 .0460 - .0143 4.4 7 .011 .00 27 -.001 0 .017 9 -.0673 
9.5 0.0 .207 .0 460 -.0143 4.50 -.001 .0002 -.0001 .0181 -.0 680 
9.5 2.0 .20 6 .0464 -.0139 4.4 5 -.012 -.0 02 4 .0007 .0181 -.0680 
9.5 4.0 .207 .0467 -.0134 4.4 4 -.025 - .0 051 .001 3 .0181 -.0680 
9.5 7.0 .20 5 .0469 -.01 25 4.36 -.04 6 -.00 R 8 .0014 .0182 -.06 90 














TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS AT ~ = 00 
(a) BVC. 1) = ()o 
I Ct , deg I 13, d eg J CL I CD I Cm I LID I Cy I C ls T Cns T CZc 
- :t 0.5 00.0 - .06 5 .0201 -.0519 - 3.23 - .0 0 :t .0000 .0003 -.0230 
-
6 .5 00.0 -.036 .0 :t :t 1 - .0 3 3 3 - 3.26 - .0 0 :t .0001 .0001 -.0145 
-
4.5 00.0 -.026 .0085 -.02 2 2 - 3.05 -.001 .0001 .0000 -.0099 
-
2.4 00.0 - .01 5 .0066 -.0111 - 2.3 2 - .0 0 1 .0001 -.0001 -.0050 
-
0.4 () 0.0 - .005 .0061 -.00 0 1 - 0 .8 6 -.001 .0001 -.0002 -.0004 
1.5 00.0 .0 03 .0061 .01 0 6 0.54 .000 .0001 -.0003 .0041 
3.5 00.0 .01 3 .0069 .02 1 7 1.89 -.001 .0001 -.000 3 .0089 
7.6 00.0 .037 .0116 .0430 3.22 - .0 0 1 .0001 - .0 0 0 3 .0183 
:t 1.6 00 .0 .06 9 .0218 .06 0 7 3.18 -.002 .0 () 0 0 - .0 0 0 2 .0268 
:t 4.3 00.0 .097 .0325 .07 2 5 2.98 -.002 .0 n 0 0 - .0 0 0 3 .0321 
- :t 0.5 00.0 - .06 4 .0202 - .0 46 5 - 3.16 - .0 0 1 .0 () 0 0 .00 0 3 -.0204 
-
6.4 00.0 - .036 .0112 - .0 2 9 8 - 3.21 -.00 G .0 () 0 0 .00 02 -.01 26 
-
4.4 00.0 - .024 .00 B 6 - .0 2 0 1 - 2.8 3 -.001 .0 00 0 .0 002 -.0086 
-
2.4 00.0 - .015 .0069 - .0 100 - 2.2 3 -.001 .0 0 00 .0 001 -.0044 
-
0.4 00.0 - .006 .0061 - .0 0 0 1 - 0.97 - .0 0 1 .00 0 0 .0000 -.0003 
1.5 00.0 .004 .0061 .01 0 1 0.60 - .0 0 1 .0 00 0 -.000 1 .0038 
3.5 00.0 .013 .0 0 70 .02 0 1 1.87 -.001 .0001 - .0 0 0 1 .0080 
7.6 00.0 .037 .01 :t 1 .03 7 6 3.30 -.002 .0000 - .0 0 0 1 .0155 
:t 1.6 00.0 .071 .02 :t 5 .0550 3.28 -.002 .0 0 00 -.0001 .0239 
:t 4.3 0 0.0 .099 .0328 .06 5 1 3.02 -.002 - .0001 -.0001 .0286 
- :t U.S 00.0 - .06 2 .0213 - .0 4 27 - 2.9 0 -.001 .0001 .0000 -.0185 
-
6.5 00.0 - .034 .0123 - .0 2 7 0 - 2.77 - .0 0 1 .0001 .0001 -.0115 
-
4.4 00 .0 - .023 .0098 -.01 B 4 -2.37 .000 .0001 .0000 -.0078 
-
2 .4 00.0 -.012 .0079 -.0094 - 1.5 5 - .0 0 1 .0000 .0000 -.0040 
-
0 .4 00.0 -.004 .0070 .0000 - 0 .6 0 .000 .0001 - .0 0 0 1 -.0003 
1.5 00.0 .006 .0074 .0093 0.7 9 -.001 .000:1 - .0 0 0 1 .0033 
3.5 00.0 .015 .0081 .0181 1.81 - .0 0 1 .0001 - .0 0 0 1 .0069 
7.5 00.0 .037 .0121 .0357 3.05 - .0 0 1 .0001 -.000 2 .0143 
11.6 00.0 .072 .0223 .0503 3.23 - .0 0 1 .0001 -.0001 .0214 
:t 4.3 00.0 .096 .0325 .0609 2.96 - .0 0 2 .0001 -.000 2 .0254 
T Chc 
.0883 








































TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ = 00 - Continued 
(b ) BVC , 0 = 2. 50 
M C Ls Ch c 
2.5 8 - 1 0 .5 00 .0 -.060 .0 1 9 0 - .0 4 58 - 3 .18 .0 00 .0001 .00 0 2 - .0 1 92 .07 62 
6.4 00.0 -.031 .0 1 05 - .0266 - 2.9 4 .0 0 0 .00 0 1 - .00 0 1 - .0 1 03 .04 1 5 
4.4 00.0 - .019 .0082 - .0156 - 2.3 8 .0 0 0 .0002 -.00 0 2 - .0 0 5 4 .022 7 
2 .4 00 .0 - .009 .0069 - .0 0 4 9 - 1.2 7 .000 .0002 - .0 0 0 2 - .0008 .004 3 
0 .4 n 0.0 .000 .0069 .0060 0.03 .000 .0002 - .0 0 0 2 .00 3 6 - .0 1 3 3 
1.5 00.0 .009 .0072 .017 3 1.3 0 .0 0 0 .0002 -.0 0 0 3 .0085 - .0 3 2 2 
3.5 00.0 .020 .0084 .0285 2.4 0 .0 0 0 .0002 -.00 0 4 .01 3 4 - .0 5 0 4 
7 .6 00.0 .042 .0 1 37 .0493 3.0 6 -.0 0 1 .0002 -.00 04 .0222 - .0 8 3 8 
1 1.7 00.0 .07 3 .0241 .0669 3.0 1 -.001 .0001 -.00 0 5 .0306 - .1 1 6 3 
1 4.3 00.0 .100 .0356 .0786 2 .8 2 - .0 0 1 .0 n () 0 - .0002 .0362 - .1 3 8 9 
3.05 - 1 0.5 00.0 - .059 .02 1 8 - .04 0 4 - 2.7 1 .000 .0 () () 0 .0001 - .01 64 .0641 
6.4 00.0 - .028 .0128 - .0 2 3 6 - 2.2 0 .000 .000 n .000 0 - .0087 .0349 
4.4 00.0 - .018 .0106 - .0 139 - 1.6 8 .000 .00 () 0 .0000 - .0 0 4 4 .01 A 1 
2.4 00 .0 - .0 0 7 .0093 - .0 0 4 3 - 0.7 3 .000 .0001 -.0002 -.00 0 4 .0029 
0.4 00.0 .00 1 .0088 .0059 0.10 .0 0 0 .0001 - .0 0 0 1 .0035 - .0 1 2 2 
1.6 00.0 .010 .0091 .0 161 1.14 .0 0 0 .000 1 - .0 0 0 1 .00 7 7 -.0 2 A 1 
3.6 00.0 .019 .0102 .0264 1.8 6 .000 .0001 -.00 0 1 .01 20 - .0 4 3 8 
7 .6 00.0 .042 .0153 .0447 2.7 5 .000 .0001 -.0003 .0199 -.0738 
11.6 00.0 .074 .0256 .06 0 6 2.8 8 - .0 0 1 .0 00 0 - .0 0 0 2 .0272 -.101 5 
14 .3 00.0 .100 .0365 .0718 2.7 5 - .0 0 1 .0000 -.0000 .0324 -.12 3 5 
3.5 3 - 10.5 00 .0 -.062 .0 2 13 - .0 3 6 3 - 2.9 0 -.001 .0001 -.00 01 -.01 44 .0561 
6.5 00 .0 - .031 .0126 - .0 2 0 8 - 2.4 9 .000 .0001 -.0001 -.0074 .0292 
4.4 00 .0 -.020 .0103 - .0 1 2 3 - 1.9 4 -.001 .0001 -.00 0 1 -.0038 .0160 
2.4 00.0 -.009 .0089 -.0034 - 1.04 .000 .0001 -.0002 -.0001 .0019 
0.4 o 0.0 .000 .0084 .0057 0.0 2 .000 .0001 -.0002 .0035 -.012 2 
1.5 00.0 .008 .0084 .0151 0.8 9 -.001 .0001 -.0002 .0072 -.025 5 
3.5 00.0 .017 .0094 .0243 1.8 2 .000 .0001 -.00 0 2 .011 0 -.039 3 i 
7.6 00.0 .040 .0140 .0414 2.8 3 -.001 .0001 -.0002 .0183 -.0657 
11.6 00 .0 .072 .0243 .0562 2.9 7 -.001 .0001 -.00 0 3 .0254 -.09 3 0 















TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ = 0° - Continued 
(c~ BVC . 5 = 4. 8° 
Cls 
- 10.5 00.0 -.053 .0165 -.0381 - 3.20 -.001 .0001 .0001 -.01 4 1 .0595 
6.4 00.0 -.023 .0089 -.0188 - 2.6 1 -.001 .0001 .0000 -.0049 .0214 
4.4 00.0 -.012 .0073 - .0 085 - 1.6 3 .000 .0001 -.00 01 -.0006 .0040 
2.4 00.0 - .002 .0064 .0020 - 0.27 .000 .0001 - .0 0 0 2 .00 37 -.0126 
0.4 00.0 .008 .0065 .01-; 2 1.17 .000 .0001 -.0002 .0086 -.0320 
3.5 00.0 .027 .0094 .0346 2.89 .000 .0001 -.00 04 .0179 -.0662 
7.6 00.0 .049 .0151 .0548 3.21 - .0 0 1 .0001 -.00 04 .0265 -.099 1 
11.6 00.0 .077 .026 0 .07 2 5 2.96 - .0 0 1 .0001 -.00 04 .0 ~ 48 - .1 3 2 4 
14.3 00.0 .105 .0375 .0841 2.79 - .0 0 1 .0 () () 0 -.00 02 .0401 -.1546 
- 10.5 00.0 - .052 .0171 - .0 3 3 2 - 3.05 -.001 .0 () 0 0 .0002 -.01 18 .0494 
6.4 00.0 -.023 .0092 - .0 16 4 - 2.5 4 - .0 0 1 .0 () 0 0 .0001 - .00 38 .0172 
4.4 00.0 - .012 .0075 - .0 070 - 1.5 4 -.001 .0 () 0 0 .000 1 .0001 .0012 
2.4 00.0 - .002 .006 6 .00 25 - 0.30 - .0 0 1 .0000 .0000 .0040 - .0 1 33 
0.4 00.0 .007 .0069 .0124 1.01 -.001 .00 0 () .0000 .0082 -.02 q 2 
1.5 00.0 .017 .0077 .0 2 ?, 8 2.15 - .0 0 1 .0 () 0 0 - .0 0 01 .0122 - .04 4 5 
3.6 00.0 .026 .0092 .0321 2.82 - .0 0 1 - .0001 .0000 .0164 -.05 q 6 
7.6 00.0 .048 .0151 .0503 3.18 - .0 0 1 .0 () 0 0 -.00 01 .0240 -.0879 
11.6 00.0 .07 8 .0259 .0665 3.0 3 -.002 .0 000 -.00 02 .0 316 - .1182 
- 10.5 00.0 -.053 .0197 - .0 2 9 8 - 2.7 2 - .0 0 1 .0000 .0001 -.0099 .0414 
6.4 00.0 - .02 3 .0118 - .0 144 - 1.96 .000 .0001 -.00 01 -.0030 .0146 
4.4 00.0 -.010 .0093 - .0 059 - 1.12 .000 .0001 -.0001 .0007 -.0010 
2.4 00.0 -.001 .00 89 .0026 - 0.15 .000 .0001 -.00 01 .0042 -.0139 
0.4 00.0 .007 .0087 .0119 0.8 2 .000 .0001 -.0002 .0077 -.0266 
1.5 00.0 .018 .0092 .02 0 9 1.94- .001 .0001 -.00 03 .0114 -.04- 00 
3.5 00.0 .026 .0106 .0298 2.4 5 .000 .0001 -.00 01 .0150 -.0537 
7.6 00.0 .046 .0158 .04-68 2.9 3 -.001 .0001 -.00 02 .0221 -.0795 
11.6 00.0 .078 .0266 .0615 2.9 4 -.001 .0001 -.00 03 .0294- -.1074 











TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ = 0° - Continued 
(d) BVC, 0 = l O.2° 
M CIs Chc 
2.58 - 10.5 00.0 -.049 .0160 -.0236 - 3.07 -.003 .0002 -.0002 -.0044 .0257 
6.4 00.0 - .019 .0095 - .0 051 - 2.0 1 -.003 .0002 - .0 0 0 3 .0044 - .0111 
4.4 00.0 -.007 .0082 .0048 - 0.8 2 -.003 .0002 -.0004 .0087 -.0276 
2.4 00.0 .003 .0081 .0148 0.3 1 - .0 0 3 .0002 -.0005 .0130 -.0439 
0.4 n O.n .01. 2 .0091 .0251 1.35 -.002 .0002 -.0006 .0174 -.0606 
1.6 00.0 .021 .010 5 .0355 1.96 -.002 .0002 -.0007 .0220 -.0776 
3.6 00.0 .029 .012 5 .04 5 1 2.34 -.003 .0002 -.0007 .0262 -.0940 
7.6 00.0 .050 .0192 .0642 2.6 0 -.003 .0001 -.0007 .0344 - .1 2 6 2 
11.7 00.0 .077 .0303 .08 1 3 2.5 3 -.004 .0 n () 0 - .0 0 08 .04 25 - .1591 
1 4.3 00 .0 .099 .0410 .093 1 2.4 2 -.004 .0 n 0 0 - .0 0 0 9 .0478 -.1811 
3.05 
- 10.4 00.0 -.048 .017 3 - .0 2 0 4 - 2.7 6 -.003 .0001 - .0 0 0 3 -.0028 .0205 
6.4 00.0 - .016 .0108 - .0 0 4 1 - 1.50 -.004 .0001 -.0002 .0048 - .0 1 11 
4.4 00.0 - .006 .0096 .00 4 9 - 0.6 3 -.004 .0 n () 0 -.0003 .0086 -.0256 
2.4 00.0 .0 04 .0093 .0141 0.38 - .0 0 3 .0 () 0 0 - .0 0 0 3 .0126 -.0399 
0.4 00.0 .012 .0099 .0238 1.24 -.003 .0001 -.0003 .0163 -.0541 
1.6 00.0 .021 .0111 .0330 1.88 - .0 0 3 .0 00 0 - .0 0 0 4 .0202 -.068 3 
3.6 00.0 .029 .0 130 .0 421 2.24 - .0 0 3 .0 000 - .0 0 0 4 .0241 - .0 837 
7 .6 00.0 .0 49 .0 195 .06 00 2.54 - .0 0 3 .0001 -.0005 .0320 - .1 157 
11.6 00 .0 .077 .03 02 .0 762 2.5 4 -.004 .0 () 0 0 - .00 06 .0394 - .14 5 0 
14.4 00.0 .103 .0420 .0 871 2.4 6 -.004 .0000 -.0006 .0444 - .16 6 3 
3.5 3 - 1 u.S 00.0 -.046 .0195 -.0 180 - 2.34 -.001 .0000 .0000 -.0015 .014 5 
6.4 00.0 - .014 .0121 - .0 035 - 1.17 .000 .0000 - .0 0 0 1 .0052 -.01 31 
4.4 00.0 -.003 .0107 .0 04 3 -026 .000 .000 0 -.0002 .0083 - .0 2 4 2 
2 .4 00.0 .006 .0103 .0131 0.5 5 .000 .0000 - .0 0 0 2 .01 1 5 -.0369 
0.4 00.0 .015 .0109 .0215 1.35 .001 .0000 -.0003 .0151 -.0504 
1.5 00.0 .022 .0120 .0306 1.83 .000 .0001 -.00 01 .0187 -.06 37 
3.5 00.0 .031 .0138 .0390 2.26 .000 .0001 -.0002 .0222 -.0771 
7.5 00.0 .051 .0199 .0557 2.5 5 .000 .0000 -.0003 .0297 -.1057 
11.6 00.0 .080 .0311 .0712 2.57 -.001 .0000 -.00 0 5 .0370 -.1351 
14.3 00.0 .104 .0424 .0824 2.44 -.001 .0000 -.0005 .0421 -.1574 











2 .5 8 
3.05 
3.5 3 
TABLE v. - AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS.KI: i3 = 0° - Continued 
(e) BVe, 5 = 20.0° 
- 10.4 00.0 -.028 .0193 -.0022 - 1.4 5 - .0 0 2 .0001 .0000 .0130 - .0 3 39 , 
6.4 00.0 .000 .0155 .0156 - 0.03 - .0 0 2 .0001 .0000 .0202 -.0671 
4.4 00.0 .010 .0157 .0249 0.64 - .0 0 1 .0001 .0000 .0242 -.0839 
2.4 00.0 .019 .0166 .0339 1.15 - .0 0 1 .0001 .0000 .0279 -.10 01 
0.3 o O.Cl .029 .01 A 5 .0436 1.55 -.001 .0002 -.00 0 3 .0319 - .1181 
1.6 00.0 .037 .0210 .0525 1.74 - .0 0 1 .0002 -.0005 .0 ~ 58 - .1 3 59 
3.6 00.0 .045 .0241 .0612 1.87 -.001 .0002 -.0004 .0 ~ 95 - .15 30 
7.6 00.0 .059 .0318 .0784 1.85 -.002 .0002 - .0 0 0 3 .0470 - .18 94 
11.7 00.0 .081 .0438 .0949 1.86 -.003 .0001 - .0 0 07 .0546 - .2 2 5 5 
14.4 00.0 .104 .0560 .1077 1.86 -.002 .0001 -.0001 .0601 - .2 5 5 3 
- 10.4 00.0 -.030 .02 11 -.0006 - 1.4 2 -.002 .0000 .0000 .01 33 - .0 30 A 
6.4 00.0 - .001 .0169 .0151 - 0.08 -.002 .0 000 .0 001 .0196 - .06 03 
4.4 00.0 .01 0 .0165 .0235 0.59 -.002 .0000 .0001 .0231 - .07 67 
2.3 00.0 .021 .0172 .0322 1.20 - .0 0 2 .0000 .0001 .0265 - .09 24 
0.3 00.0 .028 .0190 .0410 1.4 9 - .0 0 1 .0 () 0 0 - .0 0 0 1 .0,02 -.1079 
1.6 00.0 .037 .02 12 .0498 1.7 3 - .0 0 1 .0001 - .0 0 0 1 .0339 -.12 5 3 
3.6 00.0 .045 .0242 .0584 1.85 - .0 0 1 .0001 -.00 0 2 .0 ~ 77 - .1 4 21 
7.6 00.0 .061 .0321 .0748 1.90 -.002 .0001 - .0 0 0 2 .0451 -.177 0 
11.7 00.0 .084 .0443 .0916 1.90 - .0 0 3 .0001 -.0001 .0531 - .2 177 
14.4 00.0 .108 .0572 .1044 1.89 - .0 0 2 .0000 - .0 0 0 2 .0589 -.2484 
- 10.4 00.0 -.029 .0209 .0 002 - 1.37 .000 .0000 -.0001 .01 39 -.0298 
6.4 00.0 .000 .0163 .0138 - 0.02 .000 .0000 -.00 02 .0197 -.0552 
4.4 00.0 .011 .0157 .0219 0.68 .000 .0000 -.0002 .0229 -.0692 
2.4 00.0 .020 .0163 .0300 120 .000 .0000 - .00 0 3 .0264 -.0849 
0.4 00.0 .027 .0178 .0383 1.54 .000 .0000 - .0 0 0 2 .0299 -.1007 
1.5 00.0 .036 .0201 .0470 1.79 .000 .0001 -.0002 .0336 -.1169 
3.6 00.0 .044 .0230 .0550 1.91 -.001 .0001 -.00 0 2 .0374 -.1330 
7.6 00.0 .059 .0309 .0717 1.92 -.001 .0001 -.0003 .0455 -.1696 
11.6 00.0 .086 .0436 .0887 1.98 -.002 .0000 -.00 0 2 .0538 -2099 
















3 .5 3 
TABLE V. - AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT f3 = 0° - Continued 
(f) BV 
10 , deg I ~, deg I CL I CD I Cm I LID I Cy I C Ls I Cns I CZc I Chc 
- 10.4 00.0 - .039 .0 1 42 -.0 171 - 2.7 2 .0 00 .0000 .0 000 
-
6.4 00.0 - .018 .0083 -.0 1 12 - 2 .2 1 .000 .0001 - .0 0 0 2 
-
4.4 00.0 - .013 .0068 - .0 075 - 1 .8 5 .0 0 0 .0001 - .000 2 
-
2.4 00 .0 - .00 7 .0059 - .0 0 3 6 - 1 .23 .0 0 0 .000 1 -.000 2 
-
0.4 0 0.0 - .00 S .00 5 4 .n 0 0 8 - 0.8 5 .0 0 0 .000 1 - .00 0 3 
1.6 00.0 .0 00 .00 5 6 .0048 - 0.0 1 .0 0 0 .000 1 -.00 0 3 
3.6 00.0 .0 03 .0060 .0090 0.52 .0 0 1 .000 1 -.00 0 4 
7.6 00.0 .018 .0083 .0 1 6 3 2.16 .0 0 0 .000 1 - .0 0 0 4 
1 1.6 00.0 .046 .0157 .02 2 1 2.9 5 .0 0 0 .000 1 - .000 2 
1 4 .3 00.0 .069 .0 2 3 7 .0282 2.9 0 .0 0 0 .0001 -.0001 
- 1 0.4 00.0 -.042 .01 53 - .0 1 6 0 - 2 .77 - .0 0 1 - .000 1 .00 01 
-
6.3 00 .0 - .020 .0091 - .0 1 0 3 - 2.26 .0 0 0 .00 0 n .000 0 
-
4.4 00 .0 - .014 .0075 - .0 0 7 1 - 1 .85 - .0 0 1 .0 no 0 .00 01 
-
2.3 00.0 - .009 .0065 - .0 030 - 1 .35 - .0 0 1 .00 00 .0000 
-
0 .3 00.0 - .005 .005 6 .0 009 - 0 .90 .0 0 0 .0 0 () n -.0001 
1.6 00.0 - .00 1 .0058 .0050 - 0.14 .0 0 0 .00 () 0 - .0 0 0 1 
3.6 00.0 .00 4 .0064 .008 7 0.65 .0 0 0 - .0000 - .0 0 0 1 
7.6 00 .0 .020 .00 88 .0154 2.3 2 .0 0 0 .000 1 -.000 2 
1 1 .7 00.0 .049 .0162 .0212 3.0 5 .0 0 0 .0000 - .00 0 1 
1 4.3 00 .0 .0 6 8 .0237 .0273 2 .89 .0 0 0 .0 00 0 -.00 0 1 
- 1 u.4 0 0 .0 - .0 4 1 .0162 - .0 1 5 8 - 2.5 1 .000 - .000 1 .0000 
-
6.4 00.0 - .020 .0102 - .0099 - 1.9 4 .000 .0001 .000 0 
-
4.4 00.0 -.012 .0083 - .0 0 6 7 - 1.5 0 .000 .0000 .000 0 
-
2.4 00.0 - .007 .0075 - .0 032 - 0.9 9 .0 0 0 .0001 - .0 0 0 1 
-
0.4 00 .0 - .00 3 .0065 .0005 - 0.50 .000 .0001 - .0 0 0 1 
1.5 0 0.0 .000 .0067 .0045 - 0.0 1 .0 0 0 .0001 - .0001 
3.5 00 .0 .005 .00 70 .00[34 0 .7 9 .0 0 0 .0001 - .0001 
7 .6 00.0 .023 .00 9 6 .0 1 43 2.3 9 .0 0 0 .0001 - .00 0 1 
11 .6 00.0 .050 .0168 .020 7 2.9 6 .0 0 0 .0001 -.0001 














TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS AT ~ = 0° - Continued 
(g) BC , 5 = 0° 
T 0, deg I 13 , deg I cL I CD I Cm I LID I Cy 1 C 15 T Cns I CZc T Chc 
- 10.5 00.0 - .063 .0177 - .0 5 3 1 - 3.55 - .002 .0 0 00 .0006 - .0 2 31 .0897 
-
6.5 00.0 - .036 .0093 - .0 3 4 0 - 3.8 6 - .0 0 1 .0 000 .0004 -.0144 .0564 
-
4.4 00 .0 - .024 .006 8 - .0 2 3 1 - 3.62 -.0 0 2 .00 00 .0003 -.0097 .0387 
-
2.4 00.0 - .01 3 .0051 -.0 1 21 - 2.58 -.002 .0000 .0003 -.004 8 .0186 
-
0.4 n 0 .0 - .003 .0048 - .0 0 1 2 - 0.7 0 -.001 .0 () 0 0 .0002 -.0 0 0 3 .00 11 
1.6 00.0 .0 05 .0 0 50 .00 9 7 1.05 -.002 .0000 .0003 .0042 - .0 1 f, 4 
3 .5 00.0 .016 .0064 .0210 2.4 5 - .0 0 1 .0000 .000 3 .0 0 90 - .0 3 5 2 
7.6 00.0 .040 .0114 .0 4 23 3.4 8 - .00 2 .0000 .0002 .0184 -.0 7 09 
11.7 00.0 .07 2 .02 1 9 .05 9 8 3.28 -.002 .0 () 00 .0 001 .0270 - .10 38 
14.4 00 .0 .1 00 .0 3 31 .0713 3.03 - .0 0 G .0 () n o -.00 0 2 .0124 - .1 2 58 
- 10 .4 00.0 - .063 .01 80 - .04 76 - 3.50 -.002 .0 () 0 0 .0004 -.0 2 0 2 .0773 
-
6.4 00 .0 - .03 4 .0093 - .0 3 0 5 - 3 .6 5 -.0 0 G .0 () () 0 .0 002 - .0 1 24 .04 6 9 
-
4.4 00.0 - .024 .0071 - .0 2 0 7 - 3.37 -.0 0 G .0 () () 0 .0 002 - .00 8 5 .0 329 
-
2.4 00.0 - .01 3 .0055 - .0 1 0 9 - 2 .3 8 - .008 .0 () () 0 .00 01 - .00 4 4 .0 175 
-
0.4 00.0 - .004 .0051 - .0 0 06 - 0 .7 2 -.001 .0 () () 0 .0 002 -.0 0 0 2 .00 14 
1.6 00.0 .005 .0053 .0094 0 .97 - .008 .0000 .0 002 .0039 - .0 1 49 
3.6 00.0 .01 6 .0062 .01 9 2 2.5 4 
- .0 0 1 .0 n 0 0 .000 2 .0080 - .0 3 0 5 
7.6 00.0 .038 .0 111 .0382 3 .4 4 -.002 .0 n 0 0 .0002 .01 62 - .06 16 
11.6 00 .0 .0 7 3 .02 1 '( .0539 3 .34 -.00 2 .0000 .0000 .0 2 3 9 -.09 0 8 
1 4 .3 00.0 .101 .0331 .064 1 3.06 -.003 .0000 .0000 .0286 - .1 0 9 2 
- 1 u.S 0 0 .0 -.0 61 .O G 08 - .0 4 3 6 - 2 .93 - .0 0 1 .0 0 00 .0002 - .01 84 .0692 
-
6 .5 00.0 - .0 33 .0122 - .0 2 tl 0 - 2.6 9 - .0 0 1 .0000 .000 2 -.01 1 2 .0424 
-
4.4 00 .0 -.021 .009'( -.01 9 4 - 2.2 0 - .0 0 1 .0000 .0002 -.00 75 .0282 
-
2.4 00.0 -.011 .0 0 80 -.0101 - 1.4 3 - .0 0 1 .0000 .0002 
-.0039 .0 14 8 
-
0.4 00.0 -.002 .0072 - .0 0 06 - 0.35 .000 .0000 .0002 -.0002 .0007 
1.5 00.0 .006 .0074 .00 8 8 0.77 - .0 0 1 .0000 .0002 .0034 - .0 1 33 
3.5 00.0 .016 .0084 .01 76 1.93 - .0 0 1 .0000 .000 3 .0 072 - .0 2 7 1 
7.5 00.0 .038 .0129 .0348 2.9 9 - .0 0 1 .00 00 .0002 .0145 -.05 44 
11.6 00.0 .0 7 2 .023 0 .04 97 3 .11 - .0 02 .00 00 .0001 .0 216 - .0816 
















TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ = 0° - Continued 
(h) BC, 5 = 10.0° 
C 26 Chc 
- 10.4 00.0 -.04 2 .0133 -.02 5 4 - 3.18 - .0 0 1 - .0001 .0002 -.0044 .0248 
6.4 00.0 - .01 2 .0076 - .0 0 6 7 - 1.5 5 - .0 0 1 .0000 .0001 .0044 -.0120 
4.4 00.0 -.002 .006 6 .00 3 4 - 0.2 3 -.001 - .0001 .0001 .0085 -.0277 
2.4 00.0 .008 .0069 .0138 1.21 - .0 0 1 -.0001 .0001 .0129 -.0447 
0.4 n 0.0 .017 .0078 .02 4 1 2.2 3 - .0 0 1 - .0001 .0001 .0174 -.0616 
1.6 0 0.0 .027 .009 '/ .03 4 1 2.8 0 - .0 0 1 -.0001 .0002 .0219 -.0784 
3.6 00.0 .035 .0120 .04 4 1 2.9 2 -.001 .0 () 0 0 .0002 .0261 -.0949 
7.6 00.0 .056 .0192 .06 '::! 9 2.9 1 -.002 .0 () 0 0 .0001 .0345 - .128 3 
11.7 00.0 .084 .0310 .07 9 5 2.7 0 - .0 0 2 .0000 .0000 .04 24 
- .1 5 9 " 
14.4 00.0 .107 .0422 .09 1 3 2.54 - .0 0 G - .0002 - .0 0 0 4 .0477 -.181 3 
- 10.4 00.0 - .04 3 .0163 - .0 2 ~ 0 - 2.6 6 -.001 .0000 .0001 -.0025 .01 R 5 
6.4 00.0 - .012 .0097 - .0 056 - 1.2 0 - .0 0 1 .0 0 () () .0000 .0050 - .012 9 
4.4 00.0 .000 .008'/ .0033 - 0 .02 - .0 0 1 - .0001 .0000 .0085 -.026 2 
2.3 00.0 .009 .00 8 7 .0130 1.00 - .0 0 1 - .0001 .0001 .01 23 -.0409 
0.3 00.0 .0 1 7 .00 95 .0 225 1.77 - .0 0 1 - .0001 .0000 .01 63 -.056 2 
1.6 00.0 .026 .0109 .03 1 7 2.4 0 -.002 .0 () 0 0 .0001 .020 2 -.070 3 
3.6 00.0 .034 .0131 .0408 2.5 9 - .0 0 1 .0 () 0 0 .0 001 .0241 - .0849 
7.6 00.0 .056 .0202 .0 58 5 2.7 4 - .0 0 1 .0 () 0 0 .0 001 .0319 - .1 1 5 9 
11.6 00.0 .08 3 .0315 .07 4 5 2.6 3 -.002 -.0001 -.0001 .0393 -.14 6 2 
14.4 00.0 .109 .0433 .08 5 0 2.5 1 -.002 - .0001 .0000 .0444 - .167 1 
- 10.5 00.0 -.0 45 .0169 - .0 1 9 1 - 2.67 -.001 -.00 0 1 .0001 -.0 0 18 .0161 
6.5 00.0 -.014 .0103 - .0 04 4 - 1.36 .000 -.0001 .0001 .0049 -.0114 
4.4 00.0 -.004 .0089 .0041 - 0.4 0 .000 -.0001 .00 a 1 .0083 -.0236 
2.4 00.0 .006 .0087 .01 2 6 0.7 3 .000 - .0001 .0001 .0119 -.0398 
0.4 00.0 .016 .0092 .0210 1.7 6 -.001 .0000 .0002 .0154 -.0510 
1.5 00.0 .023 .0105 .0298 2.14 .000 .0000 .0002 .0191 -.065 0 
3.5 00.0 .031 .0125 .03 8 7 2.4 9 - .0 0 1 .0000 .0002 .0228 -.078 4 
7.5 00.0 .051 .0190 .05 5 2 2.68 - .0 0 1 .0000 .0002 .0299 -.1057 
11.6 00.0 .08 2 .0306 .0702 2.6 9 - .0 0 2 .0000 .0001 .0373 
- .1348 j 















TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ = 0° - Continued (i ) BC , 5 = 20 . 0° 
1 a, deg 1 13, deg 1 cL 1 CD 1 
Cm 1 
LID I Cy I c ls 1 Cns 1 CZc I Chc 
- 10.4 00.0 - .026 .0161 - .0 0 3 8 - 1.6 0 - .0 0 1 - .0001 .0002 .0134 -.0348 
-
6.4 00.0 .003 .0125 .0142 0.27 - .0 0 1 - .0001 .0002 .0207 - .0672 
-
4 .4 00.0 .013 .0131 .0235 1.01 -.002 .0000 .0003 .0246 -.0843 
-
2.3 00 .0 .02 3 .0145 .03 28 1.58 - .0 0 1 .0000 .000 2 .0287 -.1020 
-
0.3 n 0.0 .032 .0164 .042 n 1.9 3 -.001 .0 () 00 .0001 .0326 - .1191 
1.6 00.0 .040 .0192 .0514 2.07 - .0 0 1 .0000 .0002 .0") 69 -.138 1 
3.6 00 .0 .047 .0224 .0602 2.09 - .0 0 2 .00 00 .0003 .0408 - .15 4 4 
7.7 00 .0 .064 .0309 .07 6 9 2.06 - .0 0 3 .0000 .00 () 1 .0490 - .188 8 
1 1.7 00.0 .08 6 .0434 .09, 5 1.99 - .0 0 3 .000 n .0000 .0572 - .2 2 6 5 
14.4 00.0 .109 .05 60 .10 6 3 1.95 - .0 0 3 .0000 .0000 .06 34 -.259 3 
- 10.4 00.0 - .028 .0180 - .0 025 - 1.5 4 -.001 .0 n () 0 .0000 .01 38 - .0 3 2 4 
-
6.4 00 .0 .000 .0142 .01 3 1 0.04 -.00 G .0 n 00 .0002 .020 2 - .06 09 
-
4.4 00.0 .012 .0140 .0 2 ?, 1 0.89 -.001 .0 n 0 0 .00 01 .0237 - .0771 
-
2.3 00.0 .022 .0150 .03 0 7 1.4 6 - .0 0 1 .0 no 0 .0 002 .0272 - .09 30 
-
0.3 00.0 .031 .01 7 0 .0397 1.80 - .0 0 1 .0 n 0 0 .0001 .0") 1 0 - .1 0 q 5 
1.6 00.0 .037 .0194 .0484 1.94 -.0 01 .0 0 00 .000 1 .0348 - .1 2 6 6 
3.6 00.0 .046 .0226 .0569 2.05 -.00 2 .0 () 0 0 .0 002 .0386 - .1 4 22 
7 .6 00.0 .063 .0308 .0 7 3 3 2.04 -.002 .0000 .000 1 .0468 - .1 7 8 4 
11.7 00 .0 .087 .0436 .0 896 2.00 - .003 .0000 .0000 .0552 - .2 168 
14.4 00.0 .11 0 .0563 .1024 1.95 -.002 .0 () 0 0 -.000 1 .0 fi 1 2 - .2 486 
- 1 u.4 00.0 - .025 .01 e 0 - .0 0 11 - 1.4 1 -.001 - .0001 -.0001 .0142 - .0 3 1 0 ~ 
-
6.4 00 .0 .00 2 .0142 .0130 0.17 - .0 0 1 - .0001 .0000 .0200 - .0 565 
-
4.4 00.0 .01 2 .0142 .02 1 1 0 .86 -.0 0 2 - .0001 .00 01 .0232 -.0 7 03 
-
2.4 00.0 .023 .0150 .02 92 1.52 - .0 0 1 - .0001 .0002 .0265 -.0856 
-
0.3 00.0 .03 1 .0167 .0377 1.83 -.001 .0000 .000 2 .0300 -.1011 
1.6 00.0 .039 .0191 .0462 2.05 -.001 .0000 .000 2 .0338 -.1178 
3.6 00 .0 .047 .0222 .05 4 5 2.10 -.001 .0000 .0002 .0 377 - .1347 
7.6 00.0 .064 .0306 .0707 2.09 -.002 .0000 .0000 .0458 -.1701 
11.6 00.0 .090 .0441 .0877 2.05 - .002 .0000 .0 000 .0540 -.2 1 06 

















TABLE V.- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ (j) B 0° - Concluded 
C 2s 
- 10.4 00.0 -.035 .01.2 4 -.0 1 82 - 2 .8 4 .0 00 .0001 .0002 
6.4 00.0 - .014 .0068 - .0 1 2 1 - 2 .0 8 - .0 0 1. .00 01 .0002 
4.3 00 .0 -.008 .005 3 - .0 084 - 1.4 6 - .0 0 1. .000 1 .0002 
2.4 00.0 - .004 .0 048 - .0 045 - 0 .7 3 .00 0 .000 1. .0002 
0 .4 00 .0 .00 1 .0045 - .0 0 02 0.15 -.001 .0 001 .0002 
1 .6 00.0 .00 4 .0050 .0040 0.77 .00 0 .0001 .0002 
3.6 00 .0 .008 .0058 .0080 1.4 1 .00 0 .00 0 1 .0002 
7.6 00.0 .022 .00 8 3 .0 1 53 2 .60 - .0 0 1. .00 0 1 .0 003 
11.6 00.0 .049 .0 1 62 .02 1 2 3.03 - .0 0 1. .000 1 .00 01 
14.3 00 .0 .071 .024 2 .02 7 8 2.9 2 .000 .00 01 .0002 
- 10 .4 00 .0 - .039 .01. 52 - .0 1 '70 - 2.57 - .0 0 1. .0 n 0 0 .0 001 
6.4 00.0 - .01 5 .0 0 9 0 - .0 1 14 - 1 .68 .0 0 0 .00 () 0 .0000 
4.4 00 .0 - .009 .0079 - .0 0 7 9 - 1.19 - .0 0 1. .0 n 00 .0 001 
2.3 00.0 - .004 .0 0 7 0 - .0 04 1 - 0.56 .000 .0000 .0000 
0.3 00 .0 .000 .0063 .00 0 0 0.0 1 .000 .0000 -.00 0 1 
1.6 00.0 .00 4 .0066 .0 041 0.5 5 .000 .0000 .000 2 
3.6 00 .0 .0 09 .0074 .00 8 0 1.2 4 .000 .0001 .0001 
7 .6 00.0 .025 .01. 0 1 .0147 2.5 0 .000 .0001 .0001 
1 1 .6 00 .0 .052 .01. 8 1 .02 0 6 2.90 - .0 0 1. .000 1 .0 0 01 
14 .3 00.0 .070 .0252 .02 6 9 2 .7 9 .000 .000 1 .0001 
- 10 .4 00.0 - .04 G .0167 - .0 1 65 - 2.4 8 .000 .0000 .00 0 1 
6.4 00 .0 - .019 .0103 - .0 1 10 - 1.8 7 .0 0 0 .0000 .0001 
4 .4 00.0 -.011 .0 09 0 - .0078 - 1.26 .000 .0000 .0001 
2.4 00.0 - .00 7 .0081 - .0 040 - 0.8 4 .0 0 0 .0000 .0001 
0.4 00.0 -.002 .0 0 70 - .0005 - 0.24 .0 0 0 .0 000 .0 001 
1 .5 00.0 .002 .00 73 .0037 0.3 2 .000 .0000 .0001 
3.5 00.0 .007 .0077 .0072 0 .9 1 .00 0 .0000 .0 002 
7.6 00.0 .022 .0101 .0137 2 .15 .000 .0001 .0003 
11.6 00.0 .048 .01.7 5 .02 00 2.7 7 .000 .0001 .0002 


















TABLE VI. - AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS AT 13::: 5° 
(a) EVC, 5 = 0° 
C ls 
- 10 .5 4.9 - .071 .0222 -.0489 - 3.20 - .043 - .0062 .008 6 -.0228 
6.4 4.9 -.041 .0125 - .0 3 0 3 -3.26 - .0 4 0 - .0057 .007 9 -.01 39 
4.4 4.9 - .029 .0096 -.0199 - 3.01 -.039 - .005 4 .007 8 -.0095 
2.4 4.9 - .01 7 .0079 -.0090 - 2.19 - .0 3 8 - .0051 .007 9 -.0046 
0.4 4.9 -.007 .0072 .0016 - 0.93 - .0 3 8 - .004 8 .007 8 -.000 1 
1.5 4.9 .0 03 .0069 .01 1 6 0.47 - .0 3 7 - .004 5 .007 6 .0042 
3 .5 4.9 .015 .0078 .02 2 1 1 .94 - .0 3 7 - .0043 .007 5 .0090 
7.6 4.9 .041 .0129 .04 2 6 3.19 -.035 - .00 3 8 .0058 .0184 
11.6 4.9 .07 5 .0232 .05 q 6 3.25 - .031 - .0029 .003 2 .0269 
13.4 5.0 .093 .0298 .06 6 6 3.12 -.031 - .0028 .002 1 .0., 0 3 
- 1 0.5 4.9 - .070 .0213 - .0 4 3 3 - 3.30 - .0 4 1 - .005 0 .006 5 - .020 1 
6.4 4.9 - .04 0 .0120 - .0 2 6 7 - 3.35 - .0 3 8 - .0046 .005 9 - .0 1 22 
4.4 4.9 - .02 7 .0091 - .0 1 7 6 - 2.96 - .0 3 6 - .004 4 .005 7 -.0084 
2.4 4.9 - .017 .0074 -.0 0 80 - 2.28 - .0 3 6 - .004 4 .005 8 - .0 04 3 
0.4 4.9 - .006 .0068 .0012 - 0.86 - .0 3 5 - .004 1 .005 6 -.000 1 
1.5 4.9 .004 .0067 .01 0 5 0.5 4 - .0 3 5 - .0039 .005 4 .0036 
3.6 4.9 .01 5 .0076 .0199 1.99 
- .0 3 6 - .0037 .005 3 .0078 
7.6 4.9 .041 .0123 .03 r( 6 3.35 - .0 3 5 - .0032 .004 4 .0160 
11.6 5.0 .07 5 .0225 .0530 3.35 -.031 - .0027 .0017 .0236 
13.4 5.0 .092 .0291 .0599 3.17 -.029 - .0026 .00 n 5 .0270 
- 1 u.~ 5.0 -.067 .0217 -.04 0 2 - 3.06 -.040 - .0043 .005 1 -.0184 
6.5 5.0 -.038 .0128 -.0242 - 2.9 8 -.037 
- .0039 .004 6 -.01 1 3 
4.5 5.0 -.026 .0099 -.0160 - 2.6 2 -.037 - .0038 .004 5 -.0074 
2.5 5.0 -.015 .0083 - .0 073 - 1.8 4 -.036 - .0038 .004 5 
-.0039 
0.5 5.0 -.006 .0076 .0014 - 0.76 - .0 3 6 - .0036 .004 5 -.000 1 
1.5 5.0 .004 .0070 .0095 0.5 8 -.035 - .0034 .004 4 .0032 
3.5 5.0 .014 .0080 .0186 1.71 -.035 - .00 33 .004 5 .0069 
11.6 5.0 .072 .0217 .0493 3.3 3 -.031 - .0025 .0008 .0215 
13.4 5.1 .089 .0283 .0565 3.13 







- .017 0 
- .0 3 5 6 
-.0716 
- .1047 
- .1 1 8 5 





- .0 1 47 



























TABLE VI.- AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS AT ~ ~ 5° - Continued 
(b) BVC , 5 = 10. 2° 
Chc 
- 10.5 4.9 -.055 .0178 -.0208 - 3.10 -.048 - .006 5 .007 9 -.00 35 .0221 
6.4 4.9 - .024 .0112 -.0020 - 2.15 - .0 4 2 - .0060 .007 4 .0052 -.01 32 
4.4 4.9 - .01 2 .0097 .0079 - 1.28 -.042 - .0057 .007 5 .0094 -.0296 
2.4 4.9 - .001 .0095 .0178 - 0 .14 - .0 4 2 - .005 4 .007 7 .01 38 - .04 66 
0 .4 4.9 .010 .0100 .0276 0.96 -.041 - .0052 .007 8 .0183 -.06 42 
1.6 4.9 .021 .0114 .0364 1.86 - .0 4 1 - .0048 .007 6 .0225 - .0799 
3.6 4.9 .0 32 .0136 .0454 2.38 - .0 4 0 - .004 6 .007 3 .0 265 -.0951 
7.6 4.9 .055 .0209 .064 0 2.65 -.034 - .004 1 .004 9 .0349 - .1 2 7 8 
11.6 5.0 .086 .0325 .0796 2.64 -.029 - .0034 .002 6 .0429 - .16 06 
13.5 5.0 .103 .0402 .08 6 2 2.5 5 -.028 - .0033 .002 2 .04 65 - .17 59 
- 10.4 4.9 - .054 .0178 - .0 180 - 3.04 - .0 4 6 - .005 4 .0058 -.00 19 .0178 
6.4 4.9 - .025 .0115 - .0 0 1 0 - 2.13 -.041 - .0050 .0 05 4 .0055 - .01 2 4 
4.4 4.9 - .01 3 .0101 .00 7 5 - 1.3 1 -.040 - .0049 .0 056 .0093 - .027 5 
2.4 4.8 - .002 .0093 .01 6 1 - 0.17 -.039 - .004 7 .0056 .0128 - .04 04 
0.3 4.8 .0 09 .0098 .02 4 6 0 .94 -.039 - .004 4 .005 4 .01 67 - .05 58 
1.5 4 .8 .02 0 .0109 .0330 1.80 -.039 - .0 04 2 .005 4 .0206 - .07 06 
3.6 4.9 .032 .0131 .04 1 3 2.4 1 - .0 3 8 - .0 04 0 .005 1 .0242 -.08 34 
7.6 4.9 .054 .0201 .0 5 82 2.70 -.034 -.0036 .003 6 .0319 -.1141 
11.6 4 .9 .08 6 .0317 .07 2 1 2.7 2 -.030 - .0 030 .0018 .0393 - .1 4 34 
1 3 .5 4 .9 .101 .0387 .0794 2.6 2 -.029 - .0029 .001 4 .0428 - .1589 
- 1 0 .5 5.0 -.0 51 .0182 - .0 1 6 5 - 2.8 0 -.0 42 -.0 050 .004 9 -.0011 .0135 
6.5 5.0 -.0 24 .0122 - .0 0 0 5 - 1.9 2 -.037 -.004 4 .004 5 .0055 -.0130 
4.4 5 .0 -.011 .0103 .0069 - 1.06 -.036 - .0043 .004 5 .0088 -.0255 
2.4 5.0 .0 01 .0099 .0146 0.06 -.036 - .0042 .004 7 .0122 -.0386 
0 .4 5.0 .010 .0102 .0228 1.0 0 -.036 - .0041 .004 7 .0155 -.0507 
1.5 5.0 .0 21 .0114 .0304 1.81 -.035 - .0039 .004 7 .0190 -.0640 
3.5 5.0 .0 3 1 .0131 .03 8 4 2.4 1 - .0 3 5 - .0036 .004 7 .0225 -.0768 
7.6 5.0 .055 .0200 .05 4 3 2.7 4 
- .0 3 3 -.0032 .003 5 .0298 -.1047 
1 1.6 5.0 .08 5 .0313 .0681 2.7 3 -.027 - .0026 .001 3 .0370 -.1344 












L __ _ 
TABLE VI.- AERODYNAMIC CHARACTERISTICS OF WING-OFF CONFIGURATIONS AT ~ ~ 0° - Continued 
(c) Bve, 5 = 20.0° 
M 
2.5 8 - 10.4 4.9 -.040 .0216 .0017 - 1.8 4 -.042 -.0067 .0069 .0141 
6.4 4.9 -.007 .0168 .0181 - 0.4 1 -.043 -.0063 .008 0 .0215 
4.4 4.9 .007 .0161 .0262 0.46 -.045 - .0061 .0086 .0250 
2.4 4.9 .019 .0170 .0350 1.11 -.046 -.0058 .0089 .0289 
0.3 4.9 .030 .0187 .0443 1.59 -.044 - .005 4 .0088 .0329 
1.6 4.9 .038 .0213 .0534 1.77 -.043 -.0050 .001:37 .0368 
3.6 4.9 .048 .0244 .06 1 5 1.99 -.041 - .0 048 .001:37 .0403 
7.6 4.9 .069 .0336 .0787 2.06 -.033 - .0042 .0050 .0479 
1 1.7 5.0 .095 .0469 .0928 2.0 3 -.027 -.0037 .0039 .0551 
13.5 5.0 .111 .0553 .1 0 0 () 2.02 -.024 - .0 0 3 5 .0038 .0587 
3.05 
- 10.4 4.9 - .038 .0218 .0020 - 1.7 5 -.04 3 - .0056 .0054 .0140 
6.4 4.9 - .010 .017 0 .01 7 4 - 0.60 -.041 -.0053 .0058 .0204 
4.3 4.9 .0 04 .0162 .0247 0.27 -.042 -.0052 .0066 .0240 
2.3 4.8 .016 .0166 .0331 0.95 -.04 3 - .005 0 .0068 .0272 
0.3 4.8 .026 .0182 .0416 1.4 1 -.040 - .0047 .006 2 .0309 
1.6 4.8 .036 .0205 .0497 1.75 -.039 - .004 3 .006 1 .0346 
3.6 4.9 .047 .0236 .0574 1.98 -.038 - .004 1 .006 0 .0380 
7.6 4.9 .068 .0326 .0733 2.08 -.03 3 - .0037 .0038 .0455 
11.7 4.9 .096 .0461 .0876 2.09 -.026 -.0031 .003 0 .0529 
1 3.5 4.9 .111 .0541 .0950 2.05 -.025 -.0029 .0027 .0562 
3.53 - 10.4 5.0 -.037 .0206 .0013 - 1.78 -.042 -.0052 .004 5 .0142 
6.4 5.0 -.010 .01. 6 1 .0162 - 0.62 -.040 -.0047 .0047 .0202 
4.4 5.0 .002 .0155 .0236 0.14 -.039 -.0046 .004 9 .0232 
2.4 5.0 .014 .01. 6 0 .0310 0.89 - .0 3 9 .... 0045 .005 2 .0267 
0.4 5.0 .024 .01.72 .0396 1.37 - .0 3 8 - .0 0 4 2 .004 9 .0302 
1.5 5.0 .03 5 .01.91 .0469 1.84 -.038 -.004 0 .0048 .0337 
3.5 5.0 .046 .0224 .0545 2.0 5 -.036 -.0038 .0047 .0374 
7.6 5.0 .068 .03 1. 5 .0700 2.17 -.033 -.0034 .003 5 .0455 
11.6 5.0 .096 .0450 .0850 2.14 -.026 -.0028 .0023 .0534 







- .15 56 
- .1907 
-.2273 
- .2 4 4 9 
- .03 36 
- .06 21 
-.07 R 9 
- .0 9 32 
- .1104 
- .1 2 6 2 
- .1 4 1 4 
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TABLE VI. - AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT f3 :::: 5° - Continued 
(d) BV 
CIs Chc 
- 10.4 4.9 - .045 .016 3 -.0155 - 2.7 4 -.048 - .0066 .008 0 
6.4 4.9 - .023 .0100 -.0091 - 2.32 -.041 - .0 060 .008 1 
4.4 4.9 - .017 .0082 -.00 56 - 2.0 3 -.039 - .0056 .008 1 
2.4 4.9 - .012 .0 0 70 -.0019 - 1.7 2 -.038 - .0052 .008 1 
0.4 4 .9 - .007 .0064 .00 22 - 1.14 -.037 - .004 8 .0078 
1.6 4.9 - .00 1 .0063 .00 5 7 - 0.23 -.036 - .0 0 4 4 .007 5 
3.6 4.9 .004 .0066 .0091 0.56 - .0 37 - .004 1 .007 2 
7.6 4.9 .021 .0092 .0161 2.30 -.037 - .0035 .0059 
11.6 5.0 .050 .0168 .0219 3.01 -.037 - .0033 .003 1 
13.4 5.0 .065 .0221 .02 5 6 2.9 5 -.038 - .0 033 .0018 
- 10.4 4.9 - .04 7 .0164 - .0 1 5 1 - 2.85 - .0 4 fi - .005 5 .005 9 
6.4 4.9 - .02 5 .009 9 - .0 0 8 7 -2.56 - .0 4 0 - .004 9 .005 9 
4.3 4.9 - .01 7 .0 0 8 0 - .0 0 50 - 2.17 -.037 - .004 7 .005 8 
2.3 4.9 - .012 .0069 - .0 0 1 6 - 1.6 9 - .0 3 f, - .004 5 .005 9 
0.3 4 .9 - .006 .0 062 .00 2 2 - 0.9 3 -.034 - .004 2 .005 6 
1.6 4.9 .000 .0061 .0053 - 0.02 -.0 34 - .0038 .005 2 
3.6 4.9 .0 0 6 .0063 .00 89 0.9 9 - .0 3 5 - .0036 .005 0 
7.6 4.9 .025 .0092 .01 5 1 2.67 -.036 - .0031 .004 1 
11.6 4.9 .053 .0166 .021 4 3.15 -.038 - .0029 .001 7 
13.4 5.0 .065 .0217 .02 4 8 2.9 8 -.038 - .0029 .00 () 9 
- 1 U.4 5.0 - .U 47 .0168 - .01 4 6 - 2.7 7 -.045 - .0048 .004 5 
6.4 5.0 -.025 .0105 - .0 0 tl 0 - 2.39 -.039 - .004 2 .004 5 
4.4 5.0 - .0 1 6 .0089 -.0 050 - 1.83 - .0 3 6 - .0039 .0 04 3 
2.4 5.0 -.0 12 .007 6 -.0014 - 1.6 0 - .0 3 5 - .003 8 .004 4 
0.4 5.0 -.005 .0067 .0018 - 0.7 1 -.035 - .0036 .0 04 4 
1.5 5.0 .0 01 .0066 .0049 0.11 - .0 3 3 - .0 0 3 3 .004 0 
3.5 5.0 .0 07 .0070 .0084 1.01 - .0 3 4 - .0032 .004 0 
7.5 5.0 .025 .0099 .0144 2.55 -.036 - .00 28 .003 3 
11.6 5.0 .051 .0170 .0211 3.0 0 -.037 - .00 2 7 .001 3 











TABLE VI. - AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS KJ: f3 l:: 5° - Continued 
(e) BC , 1) = 0° 
M C ls Chc 
2.58 - 10.5 4.9 - .069 .0 19 4 -.0509 - 3 .59 - .021 .0012 - .0 04 7 -.0229 .0889 
6.4 4.9 - .039 .0101 - .0 3 25 - 3.8 6 -.017 .0009 -.006 3 -.0 1 4 0 .0546 
4.4 4.9 -.026 .00 7 5 - .022 2 - 3.52 -.01 5 .0007 - .0 068 -.0092 .0365 
2.4 4.9 -.015 .0059 -.0 111 - 2.5 5 - .0 1 5 .0004 - .0 0 7 0 -.00 47 .0 189 
0.4 4 .9 - .005 .0055 - .0 n n 4 - 0.8 3 -.014 .0001 - .0 0 7 1 .0000 .0000 
1.6 4.9 .0 05 .0055 .01 0 1 0.9 8 - .0 1 5 - .00 02 - .0 0 6 9 .0044 - .0 179 
3.6 4.9 .016 .0065 .02 0 5 2.5 1 -.015 - .000 5 -.006 7 .0090 - .0 3 5 5 
7.6 4.9 .043 .012 0 .04 1. 8 3.5 3 -.018 - .0009 - .0 0 5 9 .0185 - .0 7 20 
11.6 5.0 .079 .0232 .0 57 9 3.38 -.022 - .0 011 -.004 3 .0 270 - .1 0 4 5 
13.4 5.0 .096 .0301 .0652 3.18 -.023 - .0 013 -.004 1 .0 ~ 06 - .1 1 9 2 
3.05 
- 10.4 4.9 -.067 .018 6 - .0 4 5 3 - 3.6 0 -.022 .0012 - .004 6 -.01 99 .0 7 68 
6.4 4.9 - .037 .0099 - .0 291 - 3.7 1 -.019 .0009 -.0059 - .01 21 .0465 
4.4 4.9 - .025 .0074 - .0 1 99 - 3.4 0 -.017 .000 7 - .0 0 6 6 - .00 8 2 .0317 
2.4 4.8 - .014 .00 5 '( - .0 1 0 3 - 2.38 - .0 1 n .0003 -.006 9 -.00 4 1 .01 () 2 
0.4 4.8 - .003 .0052 - .0 00 9 -0.54 -.0 16 .0001 - .007 0 .0000 .0000 
1.5 4.8 .0 06 .0054 .0091 1.11 - .0 1 6 - .0002 - .0 0 6 8 .0039 - .0 1 49 
3.5 4.9 .01 7 .0065 .01 e 6 2.67 -.016 - .0005 -.006 6 .0 0 82 - .0 319 
7 .6 4.9 .044 .0121 .03 6 4 3.65 -.020 - .0009 - .0 0 5 3 .01 62 - .06 1 6 
11.6 4.9 .079 .0228 .0 5 1 7 3.4 6 - .0 2 2 - .0 012 - .0 04 7 .0238 - .09 1 0 
13.4 4.9 .095 .0 295 .05 tl 9 3.22 -.022 - .0015 -.00 5 1 .0271 -.104 2 
3.5 3 - 10.5 5.0 - .066 .019 3 - .04 1 8 - 3.4 0 - .0 2 3 .0012 -.004 8 -.01 81 .0679 
6.4 4.9 -.0 36 .0108 - .026 1 - 3.3 3 - .0 2 0 .000 B - .0 05 4 - .01 09 .0412 
4.4 4.9 -.023 .0083 -.0179 - 2.7 8 -.019 .0 006 - .0 0 5 9 - .0073 .0274 
2.4 4.9 -.014 .0069 - .0093 - 1.97 - .018 .0003 -.006 3 -.00 35 .0129 
0.4 4.9 -.003 .0062 -.0006 - 0.5 1 - .0 1 8 .0001 - .0 0 6 4 .00 a 0 .0000 
1.5 4.9 .007 .0065 .0 a 81 1.14 - .0 18 - .0002 -.006 3 .0 035 -.0129 
3.5 4.9 .017 .007 4 .0170 2.30 - .0 18 - .0004 -.005 9 .0073 -.026 5 













TABLE VI .- AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS AT ~ ~ 5° - Continued 
(f) BC , 5 = 10. 0° 
M I 0, deg I t3~ deg I cL I CD I Cm I LID I Cy I C ls I Cns J cZc I Chc 
2.5 8 - 1 0.5 4.9 - .0 4 8 .0138 -.0 239 - 3.5 0 -.022 .00 1 0 -.0 0 57 - .0038 .021 9 
-
6.4 4.9 - .016 .0080 - .0050 - 2.04 -.0 1 5 .0006 -.0 07 2 .0 04 9 - .0 1 28 
-
4 .4 4 .9 -.005 .00 7 1 .0046 - 0.65 -.0 1 4 .000 3 -.00 7 5 .00 9 2 -.0293 
-
2.4 4 .9 .008 .00 7 0 .0144 1.12 -.014 .0001 -.00 7 5 .01 3 5 - .04 6 4 
-
0.4 4 .9 .01. 8 .0 () 8 0 .024 1 2.2 9 - .0 1 4 - .000 1 - .007 7 .0179 - .06 40 
1.6 4 .9 .030 .0098 .0335 3.04 -.013 -.0005 -.0 07 8 .02 2 2 -.0 7 96 
3 .6 4.9 .040 .0123 .0433 3 .23 - .0 1 4 - .0008 - .007 8 .0264 -.09 5 4 
7 .6 4 .9 .06 2 .0201 .0 6 ~ 6 3.10 - .012 - .001 3 - .0 0 7 5 .0) 49 - .128 5 
11.7 5.0 .094 .0331 .0780 2.8 3 -.015 - .0016 - .0 06 1 .0427 - .16 0 3 
1 3.5 5 .0 .11 1 .0411 .08 4 8 2 .7 1 - .016 - .001 7 -.005 7 .04 65 - .1 7 6 5 
3.06 - 1 0.4 4.9 - .049 .015 0 - .0 2 0 7 - 3 .23 -.023 .0010 -.0057 - .00 19 .0 1 62 
-
6.4 4 .9 - .017 .0094 - .0 036 - 1.84 - .0 1 8 .0006 - .0 0 6 8 .0055 - .0 1 4 4 
-
4 .4 4.9 - .00 7 .0083 .0047 - 0.80 -.016 .0003 -.007 2 .0091 -.027 3 
-
2 .3 4.9 .0 05 .0082 .0131 0.6 2 - .016 .0001 -.007 4 .0127 - .04 19 
-
0.4 4 .9 .015 .0088 .0 2 ? 0 1.73 -.016 - .0002 - .0 0 7 4 .0164 - .05 57 
1.6 4 .9 .02 7 .0 100 .03 0 7 2 .66 -.016 - .0005 -.007 3 .0203 - .0 7 08 
3.6 4.9 .038 .0126 .0392 3.0 1 -.01 5 - .0007 -.007 2 .0242 - .08 4 0 
7.6 4.9 .061 .0204 .05 6 2 3.0 1 -.017 - .0012 - .006 6 .0321 - .11 59 
11.7 4.9 .094 .0329 .07 0 5 2.85 -.018 - .0016 - .0 0 5 8 .0395 - .1 4 6 0 
1 3 .5 5.0 .107 .0397 .07 ? 9 2 .7 0 -.018 - .0016 -.005 3 .04 27 - .15 9 5 
3.5 3 - 10.4 5.0 -.049 .0151 - .0 1!j 8 - 322 - .0 2 5 .0009 -.0056 -.0008 .0129 
-
6.5 4.9 - .021 .0098 - .00 2 6 - 2.12 -.020 .0005 -.006 2 .0060 -.0141 
-
4.4 4.9 -.009 .0086 .0051 - 1 .05 -.019 .0002 - .006 5 .0092 -.0265 
-
2.4 4.9 .002 .0083 .0132 0.28 -.018 .0000 - .0 0 6 7 .0125 -.0389 
-
0.4 4.9 .014 .0087 .02 0 8 1.5 6 -.017 - .0003 - .0 0 6 7 .0161 -.05 27 
1.5 4.9 .023 .0100 .0290 2.3 1 -.017 - .0005 -.006 5 .0194 -.06 50 
3.5 4.9 .034 .0123 .0373 2.7 8 -.018 - .0007 -.006 2 .0232 -.0794 
7.5 5.0 .058 .0193 .0530 3.00 -.019 - .0011 - .0 0 5 6 .0301 -.1058 
11.6 5.0 .087 .0309 .0675 2.80 -.018 -.0014 -.005 1 .0374 - .13 5 3 















TABLE VI. - AERODYNAMIC CHARACTERISTICS OF WING- OFF CONFIGURATIONS NJ: 13 ::: 5° - Concluded 
(g) BC, 0 = 20.0° 
C ls Chc 
- 10.4 4.9 - .036 .0181 -.0016 - 1.9 8 -.017 .0011 -.007 4 .0140 -.0378 
6.4 4.9 -.002 .0139 .0149 - 0.16 -.017 .0006 -.007 5 .0215 - .07 01'1 
4.3 4.9 .013 .0136 .0226 0.98 -.018 .0003 - .007 1 .0254 -.0872 
2.3 4.9 .025 .0147 .0314 1.70 -.018 .0001 - .0 07 3 .0294 -.1050 
0.3 4.9 .035 .0167 .04 n 8 2.10 -.016 - .0002 - .0 07 6 .0332 -.1213 
1.6 4.9 .043 .0196 .05 0 5 2.2 0 -.015 -.0005 - .0 078 .0174 - .13 8 8 
3.6 4.9 .054 .0 231 .0592 2.33 -.014 - .0007 -.007 8 .0415 - .1565 
7.7 4.9 .076 .0330 .0767 2.29 -.011 - .0015 - .00 e 8 .0496 - .19 12 
11.7 5.0 .099 .0465 .0916 2.14 -.010 -.0018 - .007 5 .0576 - .2 2 7 1'1 
13.5 5.0 .116 .0555 .098 8 2.10 -.009 - .0018 -.0066 .0616 - .2 4 7 4 
- 10.4 4.9 - .035 .0186 - .0 0 1 0 - 1.89 -.022 .0009 - .0 06 5 .0143 - .0 3 5 3 
6.4 4.9 - .006 .014 3 .01 4 4 - 0.4 5 -.019 .0005 -.007 0 .0207 - .06 32 
4.3 4 .9 .009 .0139 .0215 0.63 -.019 .0002 - .0068 .0243 -.0800 
2.3 4.9 .020 .0145 .0299 1.4 0 -.018 .0 () 0 0 - .0 0 7 0 .0276 - .09 33 
0.3 4.9 .030 .0163 .03 88 1.81 -.017 -.0003 - .0 0 7 4 .031 2 -.1090 
1.6 4.9 .03 7 .0187 .04 7 2 1.99 -.017 - .0005 - .0 0 7 3 .0351 - .1262 
3.6 4.9 .050 .0219 .0554 2.26 -.016 - .0008 - .0 0 7 3 .0388 - .14 10 
7.7 4.9 .069 .0312 .0715 2.22 -.015 - .0013 - .0 0 7 7 .0466 -.1750 
11.7 5.0 .100 .0458 .0861 2.18 -.014 - .0016 -.006 5 .0547 - .2124 
1 3.5 5.0 .11 3 .0539 .0936 2.11 - .0 1 3 - .0015 - .0 0 5 5 .0583 -.2300 
- 10.4 5.0 -.032 .0178 -.00 0 9 - 1.8 0 - .0 2 4 .0007 -.0060 .0143 -.0334 
6.4 4.9 -.005 .0141 .0139 - 0.35 - .0 2 1 .0004 -.006 2 .0202 -.0591 
4.4 4.9 .008 .013 7 .0210 0.58 - .0 2 1 .0002 - .0 0 6 4 .0235 -.0725 
2.4 4.9 .020 .01.4 3 .0284 1.4 0 - .0 2 0 - .0001 -.006 5 .0268 -.0866 
0.4 4.9 .029 .0160 .0373 1.78 -.019 -.0003 - .0 0 6 7 .0304 -.1021 
1.6 4.9 .039 .01.8 5 .0452 2.09 -.019 - .0005 -.006 6 .0342 -.1186 
3.6 4.9 .049 .0219 .0532 2.25 -.018 - .0007 -.0065 .0379 -.1335 
7.6 5.0 .07 3 .0314 .0686 2.3 1 -.017 -.0011 -.006 5 .0456 -.1.677 
11.6 5.0 .100 .0456 .0835 2.20 -.016 -.0014 -.005 4 .OS 36 -2046 
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A- 23377 (a) Three-~uarter front view of model. 
(b) Three-~uarter rear view of model. A- 23378 
Figure l.- Model details and dimensions. 
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(c) Dimensional sketch of complete model. 
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(d) Details of canard surface. 
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Figure 2 .- Lift , drag, and pitching-moment characteristics with the canard on at constant 
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Figure 2 . - Continued . 
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Figure 3.- Variation of canard normal- force and hinge-moment coefficients 
as a function of angle of attack at constant deflection angles. 
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Figure 4. - Variation of maximum lift-drag ratios, lift-curve s l ope, 
minimum drag coefficients, and aerodynamic centers as a function of 
Mach number with the canard on and off. (Mach number 0 .70 to 2.22 
data obtained from ref. 1.) 
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Figure 5.- The effect of configuration change on the lateral-directional 
stability characteristics as a function of angle of attack at constant 
sideslip angles. 
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Figure 6.- The effect of canard deflection on the lateral-directional 
characteristics with the vertical tail on and off as a function of' 
angle of attack at constant side slip angles. 
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Figure 6 .- Continued. 
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Figure 7.- Variation of !:::"CZs /l3, !:::"Cy /l3, !:::"Cns /13 as a function of Mach 
number at constant angle of attack with the canard on and off, and 
with the vertical tail on . 
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Figure 7.- Concluded. 
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